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THERE IS A TAG CELECTRAY PYROMETER 


FOR EVERY REQUIREMENT IN THE WAR EFFORT 
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Now—with emphasis on more precise 


Or ue and economical plant operation PLUS 


pe production geared to the needs of 
war—the TAG CELECTRAY principle 
affords industry vital and definite per- 
formance advantages. 

Today, a new CELECTRAY Control- 
ler is providing an economical means 
for throttling electric heat with no 
other equipment than is ordinarily 














CELECTRAY RECORDER CONTROLLER used for on-and-off control. This new CELECTRAY RECORDER CONTROLLER 
Rey Theatling ociwic Hont Controller has no dead zone, and holds shasta eatii 
nee steady temperature without oscil- 
LSS tion. oe 
The TAG method of photoelectri- a 3 
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[ cording accuracy, increasing the value . 
; + . 
; of CELECTRAY as a precise electrical . = —_ 
instrument : = 
’ f,. \“ - . | ES, ud » 
The CELECTRAY Pyrometers shown - SC 
ee here include most of the popular : 
models for indicating, recording and 
. controlling. We urge you to get the CELECTRAY 
se se Single Point INDICATING whole story on these rugged, modern 6-Point INDICATING CONTROLLER 
OTENTIOMETER CONTROLLER , . Also made for 3, 4 and 5 Points 
instruments... learn what their match- 
mum less sensitivity, speed and adaptability aang 
can do for you in lowering operating 
expense, raising product uniformity ens, 
and increasing the effectiveness of gags 
. es »*. . 
. your war effort. Write for Catalog eet - + a 
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able recorder rated 
0-1 milliampere; speed 
of response, up to 5 
cycles per second; chart 
speeds, 6 inches per 
hour and 6 inches per 
minute. 
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How It Works 


‘[‘HE internal parts of this photoelectric recorder 

are the basic measuring element, the optical 
follow-up system, the electronic power supply, 
the recording element, and the chart carriage. The 
basic element is the only measuring device in the 
recorder. Its load is the only one imposed on the 
input circuit. 


The power necessary to operate the recording 
element and the other parts of the recorder is 
obtained from a separate source of 110-120 volts, 
60 cycles. The link between the measuring and 
recording elements consists of the optical system, 
the phototubes, and the electronic power supply. 


Thus, this photoelectric recorder has as good me- 
chanical characteristics as the best direct-acting 
recorder. At the same time, it has the sensitivity 
and response characteristics of the most sensitive 
indicating instrument. 


GENERAL @ ELECTRIC 





Photoelectric Recorder 


RESPONSE SPEED — as fast as 
: 5 cycles per second 


It records anything that can be measured 
—even minute quantities, like this 
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Ideal for These Applications 


Temperature surveys Pressure measurement 


Developmental testing Physiological research 


High-speed recording Equipment tests 


Opens Up New Fields 

With its ultrasensitivity and high speed, 
this new photoelectric recorder opens up new 
possibilities for the economical use of instru- 
ments. 

For more specific application information and 
other data, ask the nearest G-E office for 


Bulletin GEA-2394. General Electric Company, 
Schenectady, N. Y. 


602-389-6200 
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MOELLER 


PRECISION 
GRADE 
INSTRUMENTS 


ww 


MOELLER MERCURY THERMOMETERS 


Made with “Moeller Glass Red Reading 
Column," making them easy to read 
under varying light conditions, at a con- 
siderable distance and over a wide range. 





MOELLER DIAL THERMOM- 
ETERS. Made in various 
scale ranges up to 1000°F. 
or equivalent. Metal and 
Phenolite cases. 


MOELLER 
RECORDING 
THERMOMETERS 


Furnished in vari- 
ous ranges up to 
1000°F. or equiv- 


alent. Round or 








square cases. 





Also HYGROMETERS 
RECORDING PSYCHROMETERS 
BAROMETERS HYDROMETERS 
MARINE INSTRUMENTS, ETC. 


Write for catalog. 


MOELLER 
INSTRUMENT COMPANY 


{32nd STREET and 89th AVENUE 
RICHMOND HILL NEW YORK 


Sales Representatives in Principal Cities 
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Chem & Met Does It Again! 


N April 1929, on the occasion of the Twelfth Exposition 
Li Chemical Industries, Chemical & Metallurgical Engi- 
neering brought out a special issue which was in reality the 
frst technical-magazine symposium on Process Control. 
Seven of the twenty articles were specifically on “instru- 
mentation” (though the term wasn’t used) and the other 
thirteen dealt at least in part with instrumental control. 
These twenty articles occupied 62 pages. That special issue 
gave Instrumentation its first big impetus.* 


Now Chem & Met has done it again in its May 1943 issue, 
with a 48-page section entitled “Measurement and Control 
of Process Variables.” And what a splendid “repeat per- 
formance”! Any 31 of these 48 pages contain better infor- 
mation than did the 62 pages fourteen years ago. But we 
must restrain our enthusiasm and report that while the 
1929 achievement both summarized much existing knowledge 
and added to it, this 1948 achievement summarizes a far 
greater body of knowledge without adding to it. What this 
48-page section is, as a whole, is a sort of highly-condensed 
“manual of instrumentation” for chemical industries. In 
fact, the longest article, “Instruments for Measurement and 
Control of Process Variables,” a remarkably meaty 17-page 
review by the “editorial staff” (which we believe means Ted 
Olive), is arranged almost exactly like THE Manual which 
appeared serially in Instruments,** that is to say, in con- 
formity with rational methods of classification. This same 
devotion to methodical condensation and presentation is 
apparent in most of the other articles: 

“Fundamental Principles of Automatic Control’ (10 pages) by 
J. C. Peters, Leeds & Northrup Co., and T. R. Olive, Associate 
Editor of Chem & Met. 

“Automatic Control Terminology” (% p.) by Editorial Staff. 

“A View into the Next Decade in Industrial Instruments’”’ 
(3% p.) by W. B. Heinz, consulting engineer and Cochrane Corp. 
representative. 

“Considering Controllability in Plant Design” (3% p.) by E. D. 
Haigler, Foxboro Co. 

“Selection Factors and Operating Characteristics of Control 
Valves” (4% p.) by R. E. Olson, Taylor Instrument Companies. 

“Pneumatic vs. Electrical Automatic Control” (2% p.) by E. L. 
Stilson, The Bristol Co. 

“Instrument Application Progress in Process Industries” (5% p.) 
by Editorial Staff. 

From the titles our subscribers will gain a correct gen- 
eral impression, so we need not undertake a detailed anal- 
ysis or individual reviews of all eight articles. Many of our 
older subscribers have met the five outside contributors, who 
are instrument-company engineers specializing in the design 
and application of automatic controllers: five real “experts” 
in their field—as are Ted Olive and his associates in theirs! 
The whole is a thoroughly workmanlike job. 





























































*This statement is made deliberately and without overlooking 
the fact that in January 1928 there had appeared the first issue of 
4 monthly magazine called Instruments—Industrial—-Scientifice (the 
name of which was changed in 1932 to Instruments—The Magazine 
of Measurement and Control)! Yes, that April 1929 issue of Chem 
€ Met did more to advance the science of process control than—- 
well, perhaps more than did all the issues of all technical journals 
published. throughout 1929! 

_ **Having leaned over backward in the first footnote, we now 
inform our loyal subscribers that every major subject in this new 
ne has been adequately covered in Instruments. Again 
: om the other way, we add that the issues of Instruments con- 
In ning the original source material (Handbook of Industrial 
fe ruments, 1930-31, Manual of Instrumentation, 1932-37, etc., 
oh are out of print, so that the condensed versions in the May 
hem & Met are a great convenience. 
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And yet we doubt that this compact little mine of useful 
information will make one-tenth of the stir that Chem & 
Met’s first symposium did fourteen years ago. One obvious 
reason is that it is not the first of its kind. Another reason 
is that many technical journals have increasingly featured 
instrumentation since the early thirties. For example the 
A.C.S. Industrial & Engineering Chemistry has had two 
special issues with instrumentation sections by Professor 
Ralph Miller: 60 pages in Oct. 1940 and 88 pages in Oct. 
1941. And we’ve lost count of the total number of pages in 
Transactions A.S.M.E., Transactions A.I.Ch.E. and Trans- 
actions A.I.E.E. devoted to the numerous papers on instru- 
mentation subjects presented in recent years before these 
national engineering societies! But out of all this profusion 
of technical-journal literature on instruments, only this 
second Chem & Met symposium, arranged and in part 
written (as was the first one) by Ted Olive, stands out as a 
well-rounded and wide-scope compendium—touching upon 
ALL important process control subjects. That’s why we 
joyously shout “Chem & Met Does It Again!” —MFB 








Invent the “Post-war” Now! 


Cy of our rules has been to give little space to “per- 
sonals” and none to those about instrument-company 
executives. The bigger the company, the less chance there 
was for mentions of its officers. In short, the exact opposite 
of venal newspapers which rate department-store and drug 
and food and industrial “big shots” (and their wives and 
daughters!) in proportion to the advertising dollars they 
command. Thumbing through back files of Instrumente dis- 
closes that the only personal items about prominent instru- 
ment makers have been their obituaries! “We” (the editor) 
do not apologize but “I” (the human being) think “we’’ may 
have passed up some items of genuine interest to sub- 
scribers.* And why should “we” treat as complete strangers 
men whom “I” know and respect? Anyway, “we” received 
from Board Chairman Richard P. Brown of Brown Instru- 
ment, a carbon copy of the Commencement Address he is to 
give to the graduating class of Drexel Institute Evening 
School; and “I” consider it an inspiring message. It is in- 
spiring because (1) it is not ghost-written but lovingly 
prepared by Mr. Brown himself; (2) Mr. Brown eschews 
generalities and gives sound conclusions based on (a) his 
decades of experience at Brown Instrument from the time it 
was “a small instrument business with one employee” 
through its growth largely due to his inventions, (b) his 
experience as Regional Consultant for the Defense Plant 
Corporation. 

“You are graduating at a time when the world is on the 
threshold of new and important developments which will 
make life more wonderful, more enjoyable and more com- 
plete. . . . I have in mind the millions of new and better 
homes which must be built to house our people, the demand 
which will exist for new and better automobiles . . . and 
countless other articles... Concluded on page 390 


*Perhaps subscribers would have been pleased to read an item 
every time that Henry Warren of Warren Telechron received 
another science medal or started another crusade for better treat- 
ment of skilled labor; or when President Cunningham of Republic 
Flow Meters made up a stronger team of “progressives” to fight 
the “reactionaries” in the N.A.M.; or when President Redding of 
L&N was re-elected President of the Franklin Institute; or when 
contributions to science and industry were made not by the “engi- 
neers” (to whom “we” have never grudged space) but by the 
“presidents” of big ingtrument companies—even though most of 
these “presidents” were formerly (or are) the Chief Engineers or 
Production Managers or Research Directors of their companies 
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An Emergency Liquid-Level Controller 


By EARL M. SEAGRAVE 
Instrument Dept., Celanese Corp. of America, Rock Creek, Va. 


amount of ingenuity can produce a stop-gap device that 

will serve its purpose as well as a factory-made instru- 
ment. There is no necessity of stressing the fact that the 
less we cali on the manufacturers for instruments we can 
do without, the more they can devote themselves to pro- 
ducing instruments for jobs where there can be no substi- 
tutes. Hence the advisability of using the materials at hand 
whenever possible. 

A case in point is the instrument we made recently to 
replace a float-actuated air-operated liquid level controller 


I: an emergency, a few spare parts and a moderate 
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which was to hold the level in a small open tank by posi- 
tioning a 6” air-to-open diaphragm valve. 

This controller had to be removed because it operated 
through such a narrow throttling range that, at certain 
loads, cycling occurred which caused undesirable and even 
dangerous pressure surges in the tank supply lines. 

The problem was then to find a controller with a mod- 
erately wide throttling range that would be simple, cheap, 
dependable and could be made from the materials on hand. 
We chose from our stock of replacement parts an air-relay 
or pilot-valve assembly made for a typical air-operated con- 
troller of the nozzle-and-flapper type. A brief discussion of 
the familiar principles involved in this class of controllers 
will show that the pilot-valve assembly is, in itself, a sim- 
ple pressure controller. 

In Fig. 1 we have a flapper which either covers or un- 
covers an air nozzle, depending on the pen position. When 
the nozzle is covered the air bleeding into the nozzle through 
restriction A cannot escape, hence the pressure on the pilot- 
valve operating bellows increases and the pilot-valve stem 
is moved to a new position which changes the output pres- 
sure. Or, when the flapper is moved away from the nozzle 
the air in the nozzle system escapes and since orifice A is 
smaller than the hole at the nozzle tip, the pressure in the 
pilot-valve operating bellows is decreased and the output 
pressure is changed in the other direction. This means that 
the pilot-valve assembly is a controller that can be made to 
position a diaphragm valve in response to pressure changes 
in bellows B. 
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Level measurements can be made, of course, by measy,. 
ing the back pressure on a pipe, one end of which js sub- 
merged in the liquid, when air is introduced into the pipe 
and allowed to bubble up slowly through the liquid. 

Therefore, using the pilot-valve mechanism as a controller 
and the bubble pipe as a primary element, we can construc 
a controller which will position a diaphragm motor. It y» 
happened that the air-relay we used had an output pressure 
gage and a restriction built as integral parts so all tha 
remained to be done was to determine by test what pressure 
change on the pilot-valve bellows was necessary to change 
the output pressure from zero to supply pressure, or, jy 
other words, to determine the throttling range. This vay. 
in pounds was converted into equivalent feet of water and 
the bubble pipe was cut so that the desired level would {q)) 
roughly into the center of this span. When the bubble pipe 
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was connected as shown in Fig. 2 the restriction built in 
the air-relay served to throttle the air to the bubble pipe 
and the bellows B moved the pilot-stem in response to level 
changes, thus controlling the tank level without violent 
surges. We found that a level change of nearly seven feet 
was required to change the controlled valve from fully open 
to fully closed when the air supply was set at 20 lbs./in.* 
Some throttling range adjustment can be effected by chang- 
ing the tension of the diaphragm spring and the supply 
pressure together. 





Special Wrench for Switchboard Instruments 


By RALPH BLANKENSHIP 
Public Service Co. of Indiana Inc., New Castle, Ind. 


O the instrument repairman, who repairs instruments 

for power houses or substations: In the Type H5 i- 
struments, the studs are made fast to the insulators by 4 
round nut, which has two slots for some kind of a special 
wrench. The drawing herewith is the wrench I made, which 
will remove or tighten this nut—a real time-saver. 
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| Btandards Provide Accuracy, Boost Production, 


Cut Costs in Mass Production 


By W. S. POTTER 
Assistant Works Manager, Pittsburgh Equitable Meter Co., Pittsburgh, Pa. 





















| EW technical developments in re- established regulation adhered to by a changeable manufacture. At the close 
M'cent years have contributed so specific faction whose common need of the eighteenth century the manufac- 
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| largely to the progress of manu- brought about its inception. In most ture of guns for war finally sounded 

NM acturing accuracy and mass production cases the need had to be critical indeed, the cry for industrial standardization. 

le | has the modern application of the as is suggested by the extremely slow Eli Whitney, then owner of an arms 

* BBrinciple of standards. Comparatively rate of progress in universal standard- factory, found it necessary to effect 

ittle of the importance of standards, ization, until recent years. interchangeability in making his gun 

rages, and dimensional control is known parts, both for mass production and as 

butside the shops where these prin- It is mot by accident that this article an efficient means of parts replacement, 

tion built in eiPles are applied, but to those who are appears in the same issue as Captain Although his development of rules and 
bubble pipe Mosely associated with their functions Bowman's on gage laboratory equip- gages was remarkable for the times, 
onse to level Me eSigners, engineers and inspectors— ment. “We planned it that way. Whitney’s efforts—as well as those of 
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ly seven feet pending law. It is easy to understand early fail- day—failed to achieve a system of re- 
m fully open Its general definition is simple. ures to organize and establish a general liable master standards until half a 
20 Ibs./in.?, @22dardization is essentially agree- system of standards. There simply was century later. Even then, production 
xd by chang- ent on definitions. A standard is an no need for one until the dawn of inter- measurement lagged behind laboratory 
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Fig. 2. The operator, Frank Vosnick, is Fig. 3. Pratt & Whitney Standard Measuring Machine, showing Fig. 4. The hardness of a form tool is 


Measuring Machine. The drum reads direct pitch diameter. The wire sets used for this purpose are visible Rockwell Tester made by Wilson Me- 


ver. 
to 0.00001”, in the right foreground. chanical Instrument Co. 
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precision until the beginning of the 
present century. 

Today, interchangeability and rapid 
assembly of parts is a reality, thanks 
to our highly developed system of gag- 
ing. In order to make a part which will 
assemble with a remote mechanism, it 
is necessary that the dimensions of 
mating parts be known. In order to 
know these dimensions, we must have 
reliable standards and precision gages 
made to these standards. Development 
of highly accurate equipment for gag- 
ing not only has made for speed and 
greater adaptability, but serves to in- 
crease the service life of machines and 
provide innumerable other economies. 


STANDARDS IN OUR INDUSTRY 

Proof of the adaptability of stand- 
ardization to the meter, regulator and 
valve industry is revealed in the estab- 
lishment by the Pittsburgh Equitable 
Meter Company of a complete and 
modern standards department. Under 
normal conditions we are the world’s 
largest manufacturers of gas and liquid 
meters and gas pressure regulators. 
These products are made in a complete 
range of sizes and types to handle any 
domestic or industrial service. 

Accuracy in our mass-produced meas- 
urement and control equipment is of 
necessity dependent upon the accuracy 
of the tools, jigs and particularly the 
gages that guide the machining and 
assembly procedure. Absolute inter- 


changeability of parts is not only a re- 


quirement for properly building new 
meters but also a “must” in repair and 
maintenance work. Many of our smaller 
customers have only limited repair 
facilities and testing equipment for 
proving the accuracy of repaired 
meters. Even minor discrepancies in the 
dimensions of replacement parts can 
produce major errors in measurement. 
Before Pearl Harbor, most domestic 
meters were obsoleted on a twenty-year 
life span. Now, with meter production 
practically stopped, many of these “old 
timers” are being given a new lease on 
life with accurately made and fitted re- 
placement parts. With the close con- 
trols made possible through our Stand- 
ards Department, it is now feasible to 
refit an old meter casing with inter- 
changeable replacement parts and pro- 
duce an even better testing meter than 
when new. 
IMPORTANCE OF DIMENSIONAL CONTROL 
The Pittsburgh Equitable Meter 
Company Standards Department grew 
out of the normal demand for manu- 
facturing accuracy as well as farsight- 
edness on the part of officials and de- 
partment heads directly interested in 
dimensional control. When our Inspec- 
tion Department was reorganized sev- 
eral years ago, establishment of an ade- 
quate Standards Room was begun at 
once since it was apparent that before 
many years the maintenance of this 
department would be an essential to 
the demands for accuracy and volume 
in production. 
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In the hands of our Standards Room 
personnel rests the responsibility of 
procuring and maintaining gaging 
equipment of the highest degree of ac- 
curacy. This company’s achievements, 
particularly in handling wartime proj- 
ects to the strictest specifications, is 
proof that this responsibility is borne 
well. 

Gaging equipment is procured from 
firms which deal principally in the 
manufacture and sale of these prod- 
ucts. Our experience indicates that it 
is wise to maintain adequate testing 
equipment for proving new gages as 
well as for providing a constant check 
on gages already in use. Our Standards 


Our Zeiss Large Toolm:; 
scope, Figs. 5 and 6, is us: 
ing shapes and measurin; 
such items as gages, shaped tools. « 
ters, templates, cams, curve olat 
thread gages and taps, and thread 
tools and cutters. The work to be tes 
is brought into a beam of light fy 
an illuminating source, and the silh 
ette so formed is examined and mes 
ured microscopically. In the image pl, 
of the microscope ocular is a gi, 
plate containing either a suitable ma 
for comparing the measurement poin 
of the test piece, or standard outlin 
(such as frequently-recurring thre 
and profiles) for comparison with 4 


Ker’s Mie 
| for che 
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Fig. 5. The Zeiss Toolmakers’ Microscope Fig. 6. A newly purchased tap is being checked i 


in use checking a production part for correct 
contour against the standard outlined on 
the projection screen. 


Room is fitted with the best equipment 
available for these purposes. A con- 
stant temperature of 68°F. is main- 
tained in the insulated quarters by a 
Westinghouse Unitaire Conditioner. 
This temperature assures normality in 
metal expansion or contraction while 
gages and parts are being tested. 
STANDARDS EQUIPMENT USED 


To aid in obtaining accuracy in meas- 
urement our Standards Room main- 
tains the well-known Pratt & Whitney 
Measuring Machine. This device, used 
as a means for checking gages, tools 
and parts, reads directly in hundred- 
thousandths of an inch. It corisists es- 
sentially of a master bar, a dividing 
screw, and a means of controlling 
measuring pressure; all mounted on a 
rigid bed. The master bar is graduated 
at each inch interval, providing a per- 
manently accurate setting. The gradu- 
ations are extremely fine hairlines, vis- 
ible only through a microscope. The 
measuring head includes a microscope, 
with two hairline graduations used 
when setting to match the hairline on 
the master bar, and a precision dividing 
screw which subdivides one inch. 


the Zeiss Toolmakers Microscope by Thomas Farrel 
using an ocular in which are incorporated accur 
thread form standards. 


silhouette. For checking frequent 
changing profiles for which no standar 
figures are available, the silhouette 9 
the test piece may be thrown on 

screen which carries an enlarged draw 
ing on transparent paper. Likewise, al 
enlarged drawing of a profile tool cal 
be made. Magnification is adjustabl 
to either approximately 10 to 1 or 
to 1. 

Similar in function to the Zeiss Tool 
maker’s Microscope is our Jones ¢ 
Lamson Pedestal Comparator an 
Measuring Machine. Its utility is based 
on the principles of the magnified pr 
file screen and horizontal or later 
measurement, these uses being illus 
trated in Figs. 7 and 8. 

Two Pratt & Whitney Electrolimi 
External Comparators are maintained 
for measurement of external gage an 
parts surfaces. The principal compo 
ents of these machines are the anv 
the measuring spindle which has a di 
mond gaging point with a flat surf 
of %”, and an ammeter or indicat! 
which provides the reading. By meals 
of a master standard the comparato 
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other machines and devices in use in 
» Standards Room include a Sheffield 
ual Gage, a Rockwell Hardness 











in use at present are thread plug, ring 
thread, cylindrical plug, snap, and flush 
pin depth gages. In some of the ma- 
chining departments gages are checked 
regularly every eight hours by equip- 
ment in the Standards Room. A com- 
plete gage filing system is maintained 
to record gage wear and life and, in 
addition, to provide a means for sup- 
plying replacements as needed. 


Advantages and possibilities result- 
ing from the establishment of this de- 
partment are innumerable. It has 
stepped up and simplified production. 
It has minimized rejections and scrap- 
ping. It has made possible our accep- 
tance of war contracts and sub-con- 
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ester, and a Glass Surface Plate. The 
onstruction of this Surface Plate was 
ggested by the writer and developed 
vy Mr. Frank Saveker, our Supervisor 
Quality Control. At the time of this 
late’s inception, the metal shortage 
ecessitated searching for substitute 
urface plate material, and experiments 
ith 14” thick glass resulted in the 
. rst glass surface plate made. At the 
he Zeiss ToolfMresent time all our plates are made of 
our Jones M@lass. Our experience has shown that 
nparator ang@hey are less expensive than metal, that 
tility is base@heir accuracy is equal to the best metal 
lagnified proglates obtainable, and that they are 
l or latertimore durable in that scratches leave 
being illusMinly a slight groove with no damage to 
_ fatness. Manufacturing rights for these 
Electrolimit lates were obtained from this company 
> maintaine@y the Delta Manufacturing Company 
ral gage andy, Milwaukee. 
‘pal compo 
‘e the anvi 
th has a dia 
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GAGES PURCHASED AND MAINTAINED 


As has been pointed out, our Stand- 
irds Room is primarily interested in 


or indicatithe determination, purchase, and main- 
enance of gages suited to our produc- 
lon needs. The principal types of gages 


. By mea 
comparato 





Fig. 7. Jones & Lamson Pedestal Comparator and Meas- 
uring Machine being operated by Edward Joyce. In the 
machine a tap is receiving a periodic examination for wear 


Fig. 8. Tap thread form projected 
on screen of Jones & Lamson Com- 
Parator. 


tracts calling for extremely high man- 
ufacturing precision and accuracy. It 
has minimized the obstacle of unskilled 
labor in wartime by transferring re- 
sponsibility from men—and particu- 
larly women—to machines that are ac- 
curately checked against known stand- 
ards. 

A large part of this company’s fa- 
cilities has been converted to the man- 
ufacture of war materials. Some of 
these products are oxygen regulators, 
armor-piercing shot, pillow blocks, air- 
craft posts, a vehicle axle member, air- 
plane gasoline heater equipment, an 
observational trainer and fuze mech- 
anisms. 


DIMENSIONAL CONTROL VITAL TO WAR 
PRODUCTION 


Perhaps the most interesting of our 
products for war is an oxygen regu- 
lator, manufactured in a special divi- 
sion of our plant. This intricate instru- 
ment’s function is to control the flow 
of oxygen to flying personnel. It is ac- 
tuated only by the normal breathing of 
the aviator using the instrument. 





Contrary to general precision instru- 
ment assembly practice, the oxygen 
regulator is put together and tested on 
a streamlined assembly line, operated 
by women, with excellent results. In 
fact, large scale production of this 
regulator would be impossible by rea- 
son of the shortage of skilled labor 
were we to follow the individual assem- 
bly practice normally used on instru- 
ment manufacture. By our method, 
each individual in the line is assured 
of receiving parts that assemble prop- 
erly because of their having been 
checked by gages whose dimensional 
control rests in the hands of our Stand- 
ards Department. 

We have recently been awarded the 
Army Air Forces’ “A” Rating for 
Quality Control in the manufacture of 
this oxygen regulator. Naturally, our 
Standards Department merits a great 
deal of credit as it is directly responsi- 
ble for this manufacturing supremacy. 


POST-WAR STANDARDS PLANS 


Post-war plans of the Pittsburgh 
Equitable Meter Company highlight ex- 
tensive utilization of our Standards De- 
partment. This company operates two 
large factories in the Pittsburgh dis- 
trict, the Equipment in the bulk of 
which comes under the direct super- 
visory control of the Standards Depart- 
ment. As subsidiary firms we have the 
Merco Nordstrom Valve Company in 
Oakland, California, where production 
of lubricated plug valves tops that of 
any other firm; The National Meter 
Company of Brooklyn, New York, a 
78-year-old firm, manufacturers of 
liquid meters; and the H. A. Smith 
Machine Company of Hopewell, New 
Jersey, which has exceptional facilities 
for screw machine and light assembly 
work. In Hopewell many parts are fab- 
ricated for the other Divisions of the 
organization. 

Manufacturing control, made possible 
through our Pittsburgh Standards De- 
partment, is even now indirectly pro- 
viding a superior quality of production 
at these other plants. New gages pur- 
chased for any of these Divisions are 
shipped first to the home factory where 
they are subjected to tests in the Stand- 
ards Room for finished accuracy before 
reshipment to the ultimate user. 

It is now realized that the lessons 
learned from seven years in standards 
control at Pittsburgh apply equally 
well to our other plants. Our hope and 
expectation is that, following the war, 
with equipment again available, we 
shall be able to place in operation stand- 
ards departments in all our subsidiary 
firms. 

Frank Saveker, Supervisor of Qual- 
ity Control, is advisory head of the 
Pittsburgh Equitable Meter Company 
Standards Department. Operations in 
the Standards Room are supervised by 
Edward Joyce, with Thomas Farrell, 
Frank Vosnick, Frank Larimer, James 
Hamilton and Eva Frye assisting. 
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CHAPTER II 


Since an electric current is in reality a flow or drift of 
electrons through a conductor, and since this flow may be 
maintained by an electric generator or battery, we may ask 
how can such a flow of electrons be stopped without stop- 
ping the generator. In the case of a hydraulic system the 
mere closing of a valve in the line is sufficient to stop the 
flow of water. As the valve closes, the area through which 
the water flows is gradually restricted, allowing less water 
to pass and finally when the valve is completely closed the 
flow is stopped entirely. 

The electrical condition is somewhat similar. Here also 
it is necessary to interpose in the line some sort of a bar- 
rier through which the free electrons cannot pass. All that 
is necessary is to place an insulating material at some point 
in the circuit. The easiest way to do this is to break the 
circuit at that point and pull the ends far enough away 
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Fig. 2. Fundamentally the vacuum tube consists of an incandescent 
filament and a metal plate mounted inside an evacuated glass or 
metal envelope. 











from each other so as to interpose a certain amount of air 
between them. Air at atmospheric pressure is a good in- 
sulator and since it instantly flows into the break it effec- 
tively stops the flow of electrons, and the full electrical 
pressure (voltage) which caused the flow appears between 
the free ends vainly trying to re-establish the flow. Such an 
arrangement is provided by an ordinary knife switch in air. 

Here again it is extremely fortunate that the atmosphere 
in which we live does not contain many free electrons under 
normal conditions. For if it did we would not be able to 
break even the weakest electric current by opening a switch 
in air. As it is, there are enough free electrons in air to 
make the action difficult where high voltages are used. 

At ordinary voltages, say below 500 or 600 volts, an “air 
break” switch operates effectively but at high voltages diffi- 
culties arise: the current tends to flow even after the con- 
ductor is broken. An are appears at the break. Often this 
arc must be drawn out to an appreciable length before the 
current is interrupted. 

We shall not attempt, here, to explain the nature of this 
arc or how it is formed, for, as implied before, it is a com- 
plicated phenomenon* and is not essential to an under- 
standing of the electron tube. The fact that an arc of this 
kind forms, however, seems to indicate that, under certain 
conditions at least, electrons may flow through a gas, for 
air may be regarded as a gas at ordinary temperatures. 





*J. Slepian. Theory of the Electric Arc. Journal of the Western 
Society of Engineers, April, 1928. 
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Apparently, then, under certain conditions free electrogmm W25 
have the power of leaving the metals in which they no A 
mally exist, and passing out into materials which ordinayjm dis¢ 
are classed as nonconductors or insulators. In Fig, 3 many 
shown the simplest form of lightning arrester. It consigim la™ 
simply of a gap—a spark gap—one side of which is am) 
tached to the power or telephone line and the other sim as ' 
connected to the ground. Normally, the voltage on the \j 
is insufficient to force electrons out of the conductor jy 
the air gap but when lightning strikes the line the volt, 


ERE it is at last—the serial you want. Of all subscribe, 
suggestions, the most insistent have been for more articlg 
on electron tubes in Industrial Instrumentation. It did us no g 
to recommend special magazines and textbooks: they insisted the 
was no book written for them—for you. So here it is. 
Mr. Kramer’s long experience has included designing and a 
plying electronic instruments. 
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Fig. 3. Simplest type of lightning arrestor which acts as a kind 








of a safety valve for relieving excess electrical pressure. in 
mM 
rises to such a high value that the air gap breaks down an Ce 
the current flows across the air space to the ground. As thé . 
lightning surge expends itself in this manner, the voltagq be 
decreases until finally it can no longer keep the electron et 
out in space and they scamper back into the conductor and ¥j 
so terminate the flow. Thus, an air gap of this kind acts ~ 
just as a safety valve on a boiler. lo 
About three quarters of a century ago, it was discovered . 
that if two terminals were sealed into the ends of a glasg 
tube and the tube exhausted of air, an electric current could F 
METAL ELECTRODES ', 
L - 
“ F S E 
p 
t 
Fig. 4. Many years ago it was discovered that if two terminals were 0 
sealed into the ends of a glass tube and the tube exhausted, an j 
electric current would be made to pass across the space inside. : 
be made to pass across the space inside. This required rela- 
tively high voltage but, as in the case of the spark gap, !! 
also showed that—as we would say today—electrons can 
leave the metal terminals and pass across a space occupied 
only by rarefied air. 
These were our first vacuum tubes, at least they were 


called that. They were not called electron tubes because the 
electron had not been discovered. They were really not vat- 
uum tubes because they still contained appreciable quat- 
tities of gas.* Under certain conditions they would glow 
with beautiful colors but they were little more than curious 
playthings. It was realized that something curious was g* 
ing on inside these tubes but few realized that they cl 
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*No tube referred to as a vacuum tube is really a true vacuum 
tube because even after such a tube has been exhausted by te 
most refined methods known to science, it still contains countless 
millions of atoms of gas. 






tained the embryo of the most amazing discoveries of the 
next half-century. - | 
current flows through such tubes in either direc- 


“ectric 
ns Bry polarity of the terminals making no difference. 
The current, furthermore, is extremely small, even with 
high voltages, but the fact that current flows at all is quite 
remarkable—at least 1t was considered remarkable at the 


time these effects were first noticed. At that time the elec- 
eory of electricity had not been established and there 


tron th : : 
logical thory available to account for it. 


nS free electyogmm was NO . d 

which they n Another phenomenon which could not be explained was 
0 é 3: ‘ 

which ordinard discovered by Edison about 1882, long before anybody knew 


@ anything about electrons. In developing the incandescent 
lamp Edison noticed a curious phenomenon which occurred 
when he placed a small metal plate in the bulb of a lamp 
as shown in Fig. 5. When the filament was heated to in- 
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Fig. 5. Edison noticed a curious phenomenon when he placed a 
small metal plate in the bulb of a lamp. When the filament was 
heated, the plate became charged electrically and if it was con- 

STOR’ nected through a sensitive galvanometer to the positive termina! of 


the filament, current would flow. 


candescence, Edison found that the plate became charged 
electrically and if it was connected through a galvanometer 
to the positive terminal of the filament, a current would be 
indicated. When the plate was connected to the negative ter- 
minal, however, no current would flow. Apparently, the 
presence of the hot filament in some mysterious way pro- 
duced a charge on the plate. 

That hot bodies produced electrical effects had been known 
before; indeed for a hundred years it had been known that 
when a metal is heated red hot the air in its immediate 
vicinity becomes a conductor of electricity, but this still did 
not explain the “Edison effect,” as it was called, and for a 
long time this effect remained a mystery. For a time it was 
more or less forgotten. 

In time, however, more became known about the nature 
of electricity and the electron theory was evolved. This for 
the first time provided a clue regarding the mechanism of 
electric conduction and also offered an explanation of the 
Edison effect. According to the electron theory, it was quite 
possible that when a metal was heated to a high tempera- 
ture as in the case of a filament, electrons might be “boiled” 
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ninals were out of the metal, so to speak, and projected out into space, 
— just as molecules of water are projected out of the surface 
of a vessel of boiling water. 
ieaired rele This is actually the case: In metals, at high tempera- 
sash oun, i ures, the molecular activity of both the atoms and free elec- 
ectrons can, “US 18 greatly increased and certain of the free electrons 
ce occupied “MITE sufficient velocity to enable them to overcome the 
restraining force at the surface and they are thus projected 
they were OUt into space. As early as 1899 J. J. Thomson had shown 
a that negative electricity was given off from the hot filament 
iy not ¥ae- of Edison’s lamp in the form of electrons but the mechan- 
ike ese ism of this emission was not known until O. W. Richardson 
Said alot a 1901 showed that the electrons are emitted solely by vir- 
Se ecviens tue of their kinetic energy. 
us was ge- The random movement of the free electrons in a con- 
« Yaege at ductor exerts a pressure, just as the kinetic energies of the 
molecules in a gas manifests itself as a pressure. At ordi- 
rue vacuum@ Nary temperatures this pressure is not sufficient to enable 
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ips Pee electrons to escape from the metal into the surrounding 
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Fig. 6. Graph showing how the electron emission from tungsten 
varies with the absolute temperature. In this case the electron 
emission is given in milliamperes. Since one milliampere is equa! 
to 6,280,000,000,000,000 electrons, the total number of electrons 
emitted per square centimeter can be arrived at by merely multi- 
plying by this factor. 


2000° 2100° 


tend to keep the electrons in the conductor and these forces 
are much greater than the pressure of the “electron gas.” 
At ordinary temperatures, few electrons in the more com- 
mon metals possess sufficient kinetic energy to overcome 
these forces at the surface and the number of electrons 
escaping at such temperatures is negligibly small. At any 
particular moment some electrons will have zero velocity 
while others will have high velocities. The majority, how- 
ever, will have velocities between the two extreme values 
of speed. At ordinary temperatures only those few electrons 
with the extremely high velocities are able to escape through 
the surface. 

To escape from the surface of a conductor an electron 
must do a certain amount of work to overcome the surface 
forces and this energy can be obtained only from the kine- 
tic energy possessed by the electron as a result of its mo- 
tion. Unless the kinetic energy of an electron exceeds the 
work that an electron must perform to overcome the surface 
forces, the electron cannot escape. It is for this reason that 
a rise in temperature aids the process of escape. As the 
temperature of a body increases the average kinetic ener- 
gies of the molecules and electrons increase, until a point 
is reached where a considerable number will have sufficient 
kinetic energy to escape through the surface. 

We must not confuse this process of electron evaporation 
with the evaporation or rather the vaporization of metals. 
The evaporation of electrons occurs at a lower temperature 
than that at which evaporation of atoms occurs. This is due 
to the fact that the average velocity of the electron is much 
higher than that of the atom. We would, therefore, expect 
to obtain a copious emission of electrons at a temperature 
considerably below the boiling point of the metal and this 
actually is the case. Fig. 6 shows how the electron emission 
from tungsten varies with temperature. 

Having explained the manner in which electrons are 
emitted from metals, it is possible now to begin a detailed 
consideration of the electron or thermionic tube. This proc- 
ess of “boiling” electrons out of metals is known as the 
thermionic effect—that is, it is the production of “ions” by 
“thermal” agitation. Electrons (ions) can be released from 
metals in other ways also; for example by merely pulling 
them out by means of extremely high potentials, but the 
thermionic method is by far the simplest and results in the 
release of the greatest number. This phenomenon, which 
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was regarded at first merely as an interesting fact, is re- 
sponsible for perhaps the most startling developments in 
the realm of electricity—indeed it is the foundation of the 
whole modern art of electrical communication. Without 
electron emission from hot filaments there would be no 
thermionic tubes and without thermionic tubes there would 
be no radio broadcasting and receiving, or telegraph and 
picture transmission as we know it today. Nor would there 
be countless electrical control devices in industry which we 
have today. 


CHAPTER III 


Electron tubes are made in a great variety of types and 
sizes, and for a variety of purposes but the fundamental 
principles involved in all of them are the same. All have a 
cathode which serves as a source of electrons and one or 
more additional electrodes for controlling or receiving these 
electrons. The electrons are drawn across the space between 
the cathode and other electrodes and this passage of elec- 
trons represents the current through the tube. The electron 
emission from the cathode may be produced in various ways. 
In the thermionic tube it is brought about by heat; by rais- 
ing the temperature as already explained. In the photoelec- 
tric tube, it is accomplished by the action of light, indeed, 
the concept of the photoelectric tube originated nearly sixty 
years ago when Hertz noticed that one of his spark gaps 
would break down more easily when illuminated on its nega- 
tive electrode. In certain other types of tubes other methods 
are employed in producing the electron current, but these 
are of a special nature and need not be discussed now; for 
the present only the thermionic type of tube will be con- 
sidered. 

The simplest thermionic tube consists simply of a hot 
cathode and an anode, usuaily called the plate, sealed in an 
evacuated bulb. Such a tube is called a diode, the family 
name for two-element tubes. (Tubes containing more than 
two essential elements will be taken up in later chapters.) 
As will be explained more fully below, a diode containing 
only a heated cathode and a plate is, fundamentally, a rec- 
tifier—a non-return valve in an electric circuit. Current can 
pass through the tube in one direction but not in the reverse 
direction. When the tube is connected into a circuit contain- 
ing a battery or other source of potential, and if the con- 
nections are made so that the plate is positive with respect 
to the cathode, electrons boiled out of the cathode by the 
heat are attracted and absorbed by the plate. When the 
polarity is reversed, however, and the plate is made nega- 
tive with respect to the cathode, nothing happens, since the 
plate is cold and therefore does not emit electrons. 

This is all that there is to the matter, and this really is 
all that need be considered in this chapter. If you stopped 
reading at this point, insofar as the fundamental principle 
of the two-electrode tube is concerned you would under- 
stand it perhaps as well as if you read the rest of this 
article. If, however, you feel that you would like to know 
a little more about the actual relations between cathode tem- 
perature and the voltage across the tube or how the tube 
is connected into a circuit, it is suggested that you read on. 
There are a number of interesting things about the action 
of the tube which should be understood. Consider the cath- 
ode, for example: how is it heated and what form does 
it take? 

The cathode may be heated directly or indirectly. For 
example, a directly heated cathode usually is simply a wire 
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Fig. 7. Types of Cathodes. 
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heated by the passage of an electric current, similar tg the 
filament of an ordinary incandescent lamp. The filament of 
an incandescent lamp actually does emit electrons jn this 
way. An indirectly-heated cathode consists of a filament or 
heater enclosed in a metal sleeve. The sleeve carries the 
electron-emitting material on its outside surface and jg 
heated by radiation and conduction from the heater. Inso- 
far as the actual mechanism of emission is concerned, the 
principle in both directly- and indirectly-heated cathodes is 
the same. 

The cathode is an essential part of any electron tube 
since it supplies the electrons necessary for the tube’s Op- 
eration. When the cathode is heated, electrons are liberated 
from the surface and are projected into the space beyond, 
forming a sort of invisible cloud around the cathode, The 
air is removed from the tube to permit the free movement 
of the electrons and to prevent the disintegration of the 
cathode surface by the active molecules of oxygen. 

If there are no other influences acting in the tube, the 
electron cloud surrounding the cathode remains unchanged 
so long as the cathode is maintained at a definite tempera. 
ture. Electrons are continually being emitted but as many 
fall back into the cathode as are emitted, so a balance con. 
dition ensues. The reason for this will be clear upon a 
moment’s reflection. Before the temperature of the cathode 
is raised, it may be considered electrically neutral, that is, 
it possesses no electric charge of any kind. When electrons 
are liberated, however, the cathode as a whole is left with 
a deficiency of electrons and since electrons represent nega- 
tive charges, the cathode exhibits a slight positive charge 
and tends to draw back into its surface the electrons which 
have been emitted. Thus, at any instant, as many electrons) 
are drawn back into the cathode by this positive charge as 
are emitted by reason of the thermal effect. The higher the 
temperature of the cathode, the greater will be the speeds 
and the kinetic energies of the electrons leaving the surface 
and the greater will be the extent of their travel before 
they fall back, but in any case a condition of equilibrium 
will be attained and the only effect of the higher tempera- 
ture will be a greater radius of the electron cloud. Such a 
condition actually exists in an ordinary tungsten lamp, for 
in such a lamp the filament is heated to a sufficiently high 
temperature to produce copious electron emission. 
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"a" BAT. PLATE BATTERY 


Fig. 8. When the plate is given a positive potential by connecting 
it to a battery, electrons emitted by the hot cathode are drawn 
across the intervening space between cathode and plate. 


Suppose, however, that a positively charged metal plate 
is introduced into the tube, as is the case in the diode. As 
shown in Fig. 8, this positive charge is imparted to the plate 
by connecting it to the positive terminal of a battery or 
direct-current generator, the negative terminal of which is 
connected to the cathode. The electrons are negatively 
charged, hence they are attracted by the positively charged 
plate. Under the influence of the positive potential, the elec- 
trons surrounding the cathode are drawn to the plate and 
return through the external battery circuit to the cathode, 
thus completing the circuit. This flow of electrons is called 
the plate current and it may be measured by suitable am- 
meters just as any other electric current. It was this plate 
current that Edison detected in his early lamp experiments 
though he did not realize its implications. 
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Noe TWINS... triplets... quintuplets—but bil- damage to delicate instruments and tubes. 


necting 


lionettes, each the “spittin” image” of the one 
that preceded. That is the rigid uniformity re- 
quired of American arms and ammunition, a 
requirement which demands all the “deadly pre- 
cision” industry can develop. 

Maintenance of production schedules and uni- 
form accuracy in products is a difficult assign- 
ment these days. Overloaded supply lines de- 
liver unreliable power voltages. During periods 
of peak loads, voltages may vary as much as 


Sola Constant Voltage transformers automat- 
ically correct these voltage fluctuations. Regard- 
less of variation in line supply, they deliver an 
unerring, specific voltage that makes precision 
performance a reality. They are instantaneous in 
action—have no moving parts and are self-pro- 
tecting against short circuit. Standard units 
available for all ordinary applications, or spe- 
cialized units to meet unusual requirements. 





Note to Industrial Executives: The problems solved 


drawn 
30%. Unexpected surges cause unsteady op- by Sola “CV” transformers in other plants may have an ex- 
Ia in eration of precision machines and irreparable act counterpart in yours. Find out. Ask for bulletin GCV -74. 
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Vil Burner Ignition * Radio * Power * Controls * Signal Systems * Door Bells and Chimes * etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago, Ill. 





June: 1943—ZInstruments—Page 337 








The strength, or value, of this plate current, as may be 
suspected, is dependent upon two factors: first the tempera- 
ture of the cathode, and second the value of the positive po- 
tential applied to the plate. When the cathode is cold, the 
tube forms an absolute barrier to the flow of electricity 
through the circuit, even though the full potential of the 
plate battery is impressed across it. 

Assume, however, that the cathode is gradually heated 
(by cutting out resistance in the filament circuit). As the 
temperature rises, a point will be reached where electrons 
will begin to be emitted from the metal in accordance with 
the principles described. As they emerge they will be drawn 
to the plate under the action of the positive plate potential 
and the plate current will be established. At first this cur- 
rent is extremely small because only comparatively few 
electrons are liberated. As the cathode temperature is in- 
creased, more electrons are emitted, and, as a consequence, 
the plate current increases. If the plate current is plotted 
against cathode temperature a curve such as that shown in 
Fig. 6 will be obtained. This shows clearly that the plate 
current is definitely related to the cathode temperature. 

The number of electrons reaching the plate, however, is 
also dependent upon the value of the positive plate poten- 
tial. The higher the positive potential, the more intense will 


AT THIS POINT ALL THE ELECTRONS 
EMITTED BY THE FILAMENT ARE 


DRAWN TOTHE PLATE ; 
‘SATURATION 
POINT 


PLATE CURRENT 








PLATE VOLTAGE 


Fig. 9. Variation of plate current with variation of plate voltage. 
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FILAMENT TEMR TT; 


PLATE CURRENT 








PLATE POTENTIAL 
Fig. 10. Saturation currents for various cathode temperatures. 


be the attractive force acting on the electrons and the more 
rapidly will they be drawn to the plate. Thus, with the fila- 
ment temperature held at constant value, as the plate poten- 
tial is slowly increased from zero, the number of electrons 
drawn to the plate also increases. 

If the increase of plate potential is continued, however, a 
value will be reached at which all of the electrons emitted 
by the cathode are attracted to the plate. When this value 
is reached, any further increase in plate potential will cause 
no further increase in plate current. This is known as the 
saturation current. If the value of the plate current is 
plotted against plate potential, a curve of the general shape 
shown in Fig. 9 will be obtained. 

The saturation current so obtained is that corresponding 
to a definite cathode temperature only. A further increase 
of cathode temperature brings about a further increase in 
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the number of electrons emitted and as a consequen 

new saturation current is established. So, for each sail 
temperature there exists a corresponding valu of sated 
tion current. In each case, this saturation curren} represen 
the value of plate potential where all of the ek ctrons ¢ 
ted by the cathode are drawn over to the plat 


The next paragraph may be skipped by readers not traing 
in mathematics: ; 
Since the saturation current is a measure of the numb 
of electrons emitted by the cathode for a certain temper 
ture, the value of this current can be calculated by mean 
of the general equations given by Richardson for the nun 
ber of electrons emitted by hot bodies. Richardson’s origing 
equation is as follows: 
N = AT*e -/T 
in which N is the number of electrons emitted per seconj 
A, b and ¢ are constants depending upon the nature of ¢ 
cathode substance and T the absolute temperature. ¢ jg 4, 
base of the natural system of logarithms. In the case of , 
ordinary tungsten filament, the constant ¢ in the abo 
formula is %. Then, the saturation plate current J fo; 
given filament temperature T in a tube having a perfy 
vacuum, is given by the equation 
I=ATe-/T 
where A, 6 and e have the same meaning as above. 


Having these relationships between cathode temperaturd 
plate potential and plate current clearly in mind, let 
now consider briefly a simple though fundamental applica 
tion of the two-electrode tube in electric circuit. 

So far, we have considered only the action of the tubg 
when a positive potential is applied to the plate. Suppo 
now, instead of a positive potential, we apply a negatiyg 
potential to the plate by connecting it to the negative termi 
nal of the battery as shown in Fig. 11. It is quite evidey 
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Fig. 11. When the plate is charged negatively no current flows 
through the tube. 


that under these conditions no current can flow, for now 
any electrons that might be emitted by the cathode are 
immediately forced back into the cathode by virtue of the 
powerful negative field exerted by the plate. And since the 
plate is cold, it cannot emit electrons. Thus, the tube per- 
mits electrons to flow from the cathode to the plate when 
the plate is positive but not from the plate to the cathode 
when the plate potential is reversed. The tube, therefore, 
acts very much as a non-return valve in a piping system, 
permitting current to flow in one direction but not in the 
reverse direction. Continued on page 366 
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Fig. 12. The diode by virtue of its ‘‘unilateral’’ conducting prop- 
- erty is similar to a non-return valve in a piping system. 











































for oc SeMMANT {0 MEASURE THE INDIVIDUAL COMPONENTS OF A COMPLEX WAVE? 


' Value of saty 
he en represen Model 300A will do this and make every application. The meter, which is fully Nagra _ 
electrons eng ; overloads, is linear and the various scales have ample overla 
— f many another measurement. for accurate readings. A built-in calibrating baa oilie 
paders not traing aa bs you to standardize the voltage measurements. Calibrating 
Ppaiable selectivity feature makes this instrument outstanding Controls and meter are at bottom of the panel as can be seen 
re of the numa . permits measurements that would otherwise be imprac- Sin sheds Sicemiaatnd 


‘ulated by meg, m, disc and in other cases where there may be slight fre- 
son for the ny, ency modulation; integrating noise spectrum in acoustic 
ardson’s origing easurements or for other purposes where a wider pass band 

bves a more representative integration. The wider pass band 
emits more rapid measurement of filter characteristics in the 
itted per secon horatory or in production. The maximum selectivity is suff- 
he nature of ¢ ent for measurements as low as 30 cycles. 


certain tempera] Examples: measuring distortion of sound recordings on The overall voltage accuracy is +5%, the input impedance 


is 200,000 ohms, the voltage regulated power supply operates 
from 110 volts 60 cycles. Here is an instrument designed 
throughout for ease of operation and for accuracy which will 
be maintained over long periods of time. Write for further 
particulars. A 24-page catalog of -hp- instruments contains 
much valuable information relative to electronic measure- 
erature. ¢ ; ment devices. A copy of this fully illustrated catalog will be 
n the case ft ULLSCALE METER READINGS FROM1 MVTO SOOVOLTS sent you upon request. No obligation, of course, but mail 
c in the ahogmhe wide voltage range covers the values encountered in nearly your request early for the edition is limited. 
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The selectivity characteristic of the Model 300A 

wave analyzer is shown above. The band width 

can be changed to any value between these curves 
by a turn of a knob 
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Instrument Pivots and Bearings 


By M. F. BEHAR 


The following sections were omitted from last month’s 
article because of lack of space. They are for mainte- 
nance personnel only. 


Sensitivity Tests as Pivot and Bearing “Inspection” 


The foregoing notes on inspecting pivots and bearings 
should not lead to unnecessary rejections. Always bear in 
mind that the specific mission of your crew is related to the 
degree of sensitivity expected from the instruments you 
service—not to the ideal sensitivity of imaginary instru- 
ments. 

Thus, the field inspection of pivots and bearings must dif- 
fer from their factory inspection. In addition, the inspection 
of pivots and bearings of instruments exposed to continuous 
vibration must differ from the inspection of pivots and bear- 
ings of instruments that will not see rough service. The first 
purpose of field inspection is to verify that the instrument 
will be serviceable and reliable under its conditions of use. 
When vibration is an ever-present condition of use, it some- 
times improves the ultimate sensitivity of an instrument. 
For example, an instrument with several minor flat spots 
on both its pivots may not pass the usual slow-increase and 
slow-decrease test for “sticking”; but it may pass perfectly 
if it is vibrated during this test. The same is probably true 
of an instrument with minor defects in its jewel cavities: 
on a Vibrationless table it may show a considerable zone be- 
tween ascending and descending pointer readings, but on a 
vibration table it may show no hysteresis loop at all. 

This is not stated as a general rule but as one of the dif- 
ferences to bear in mind. An obvious general] rule is that a 
method should suit the type of instrument and the type of 
service. Another general rule is that the end-play adjust- 
ment should suit the degree of sensitivity required of the 
instrument under actual service conditions. 

By applying these principles, men of long experience and 
exceptional] skill are often able to “inspect” pivots and bear- 
ings without looking at them—by observing the exact be- 
havior of the instrument pointer during various routine 
tests for sensitivity and accuracy. One of the “trade secrets” 
is similar to the balance test of an assembled mechanism 
removed from the case. Another involves holding the in- 
strument in various positions while testing for sensitivity. 
The only reason this is mentioned here is because, if it were 
not mentioned, too many men would, too early in their ex- 
perience, hear about its being done—and would think they 
could do it. Even the real experts cannot do it consistently. 
True, these tricks can save precious time; and dismantling 
an instrument to get at its pivots and bearings is exasper- 
atingly slow work; but nothing takes the place of direct 
inspection by trained eyes examining the surfaces through 
an adequate magnifier, with correct illumination. Indirect 
inspection as a side-line of routine tests is justified, of 
course, when the shop is overloaded and a responsible higher 
authority orders that the instruments be merely checked as 
either serviceable or unserviceable. Indirect inspection by 
non-experts is justified only when a vitally important time 
limit has been set by a responsible higher authority, or is 
suddenly set by the pressure of events. Without direct in- 
spection it is impossible to guarantee that pivots and bear- 
ings will not fai] during the next week—or during the first 
hour of service. 


VIII. NoTes ON EFFECTS OF VIBRATIONS 


Vibration engineering is so “deep” a subject that not 
even the experienced head of a large instrument mainte- 
nance organization can be expected to have studied its de- 
tails. Since vibration plays an important part in the per- 
formance of pivots and jewels, a few notes are in order: 

Vibration injures fine mechanisms and sometimes results 
in total] failure. 
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The amount of vibration (“amplitude” or d 
less important than the velocity—specifically th: 
tion. 

The practical unit of acceleration is “gravit 
already familiar to personnel connected with Ai) 
rough idea may be given as follows: 

Hollow your hand and place a pencil stub on it. Move 
your hand up and down, faster and faster, until! the pencil 
“floats” momentarily at a certain point in the cycle. Note 
that to keep your hand away from the pencil during any 
downstroke, you must move your hand down faster and 
faster, but it seems easier to make it float when reversing 
from up-stroke to down-stroke. Thus, whenever your down. 
ward acceleration is less than gravity, the pencil stays op 
your hand; but whenever your downward acceleration jg 
greater than gravity, the pencil leaves your hand. This may 
occur at any point in the cycle. For example if you move 
your hand upward at any velocity and stop it suddenly (mo. 
mentary downward acceleration greater than 1G) the per. 
cil will momentarily “float.” Do this with a longer and 
faster stroke (greater deceleration) and the pencil will not 
merely float close to your hand but will be hurled upward, 

Next, touch your thumb to your middle finger, leaving a 
hollow. Now the pencil stub is like a shaft in a cylindrical 
bearing with excessive loose play. Vibrate your hand up 
and down to make the pencil “rattle” and you will appre. 
ciate the destructive effect of excessive vibrations. At the 
same time, however, you will appreciate that vertical vibra- 
tion cannot make a loose shaft rattle if the acceleration 
does not at any time exceed 1G. This value of 1G is the 
critical value for vertical vibrations. If the only vibrations 
were vertical ones, it would be relatively easy to design 
rubber mountings to prevent all rattling in instruments that 
are loose in the bearings. (In practice, instrument bearings 
are loose, because they must not be tight.) 

But panel boards actually vibrate in all directions. Let us 
glance at what actually happens. 

Again placing the pencil stub in your cupped hand, oscil- 
late your hand horizontally in the direction of the pencil, 
faster and faster until the pencil slips. Note that it takes 
less than 1G of acceleration to make it slip. In an actual 
bearing with highly polished surfaces, as low an accelera- 
tion as 0.05G might be enough to cause slipping. Theoreti- 
cally, if the friction is zero, an acceleration of just above 
zero G would cause slipping. 

Repeat again, oscillating your hand horizontally but this 
time in the direction of your wrist, that is, at right angle 
to the pencil. See how easy it is to make the pencil roll with 
acceleration obviously less than 1G. In an actual loose bear- 
ing, an acceleration just above zero value will make the 
shaft oscillate and, if the surfaces are highly polished, cross- 
wise slipping will also result from relatively weak accelera- 
tions. The extent of combined rolling and slipping (due 
to purely horizontal vibrations of the bearing) will of 
course be limited by the curve which the shaft must climb. 
Note that when you shake the pencil hard, it climbs and 
hits the sides. Note also that the looser your hold, the 
harder it hits. That is because it hits when your hand has 
traveled back farther and is moving faster. 

Fourth and last experiment: Oscillate your hand in an) 
direction but always in that direction, always at the same 
frequency (for example 70 complete cycles per minute, like 
the cadence of marching), and always with the same am- 
plitude, which condition can be met by swinging your hand 
in a 10” or 15” interval between two boxes. The experiment 
consists in varying the form of oscillation and observing the 
results. When your form is “trembly” or “jerkey,” the pen- 
cil rolls and slips; when your form is “smooth” (like “ood 
form” in various athletic sports), the pencil stays put; and 

Concluded on page 365 
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are Syiphon Bellows Made 
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Sylphon Seamless Metal Bellows, used in countless 

instruments and devices—as thermostat members, 
pressure diaphragms, expansion joints, shock 
dampeners, expansion chambers, packless glands, 
flexible seals, dust guards, etc., etc.—are offered the 
designing engineer in a broad range of sizes. 


The illustration shows two extremes—4"' O.D. 
and 1434’ O.D.—but these sizes are, by no means, 
the limits to which we may go in meeting cus- 
tomer’s requirements. 


As to Bellows Length (active corrugations), Sylphon 
Bellows are regularly made in lengths from 4" 
to 5" or more. 





How About Pressures? There are Sylphon Bellows 
regularly made which will withstand over 600 lbs. 
pressure and Bellows have been made with a maxi- 
mum limit exceeding 1000 lbs. 





What Metals? Metals most frequently used are brass, 

phosphor bronze, low carbon steel, Everdur and 
Monel. To meet special requirements, Bellows also 
can be made of beryllium copper, some nickel alloys 
and other suitable metals. 


Bellows Engineering. It should be obvious to the 
engineer that arbitrary selections cannot be made 
from the broad range of sizes, length of stroke, pres- 
sures and metals indicated above, since Bellows 
characteristics are so interrelated. That is where 
Fulton Sylphon’s specialized Bellows Engineering 
Service, backed by 39 years of research and Bellows 
application experience, can be invaluable to the 
engineer designing to use Bellows. Offered without 
obligation. Write for Bulletin LX-535 





THE FULTON SYLPHON CO. 


KNOXVILLE, TENNESSEE 
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Sturdy and Simple in Design, Permanently Accurate 


Important new features of this line are—simpli- @ not affected by wave form 

fied construction, with fewer parts—individual @ not affected by normal temperature 
reed activation so that the whole bank does not change or external magnetic fields 
vibrate—great variety of cases and sizes. Vibra- 


; q cf o ' Available in full range of frequencies—full range 
a of types and sizes—full or half-cycle increments™ 
advantages: : 

—sharp or broad response—wide voltage range. 


@ easy to read {Manufactured under Triplet@ 
@ needs no adjustment in service ' Patents and/or Patents Pending} @ 
@ low in power consumption | 
®@ exceptionally accurate Bulletin VF-43 just off th 
press. Write for your copy now. 


FAL InstRUMENTS, INC. 


441-J CHAPEL STREET @© NEW HAVEN, CONNECTICUT 
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Ordnance Production Gaging 


By CAPTAIN RUSH A. BOWMAN 


In charge of Pittsburgh Gage Laboratory, Ordnance Department, U. 


CHAPTER IX 
THE GAGE DEPARTMENT OR LABORATORY: 
ITS EQUIPMENT 


(Continued from April issue) 


GrouP III 






















This group, as noted in the foregoing list, includes com- 
srator, supermicrometer and measuring machine. In this 
oup, any one on a combination of these instruments can 
b used. The selection of an instrument should be based upon 
e greatest accuracy desired, the quantity of recurring 
easurements and the total of the inspection load. 


e Comparator 

The comparator (Figs. 9 to 13) is always used in con- 
ction with gage blocks. It is readily adaptable to recurring 
easurements, that is, where the same size must be meas- 
ed a number of times, as in inspecting a dozen or so thread 
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- 9. A mechanical type comparator reading directly to 0.00005”, as manu- 

te gee by Sheffield Corp. (Cover removed to expose part of mechanism.) 

a an attachment, below usual anvil, is in place for measurement of 
Ss. 






4.JBT-3 


S. Army 


plug gages for a shell nose. It is a versatile instrument and 
may provide the greatest accuracy at the lowest price (as 
compared to other types of instruments in this group). 
However, it is not a measuring device: it must be set to 
some standard and the deviation therefrom measured. If a 
comparator only is to be used, it should be bought with two 
replaceable handles (serrated on one side and flat on the 
other), a thread attachment if necessary, and an anvil with 
sine block attachment. If it is to be the only instrument in 
this group, then, in order to obtain the best all-round ac- 
curacy, it probably would be most desirable to have each 
graduation represent 25 millionths. 


Special Care of a Comparator—In addition to the ordinary 
care (protection from rust, dirt in the mechanism, etc.) 
steps should be taken for the periodic checking of the anvil 
to detect wear when it would begin to affect measurement. 
Wear is first apparent when the mirror finish begins to be- 
come dull. At the beginning, of course, this dullness will not 
represent sufficient wear to affect measurement but, after it 
has appeared, the anvil should be checked periodically to 
determine that belly in the block is not affecting the read- 
ings. The greatest portion of the work done on a comparator 
is cylindrical (see Fig. 13), and in almost all cases it is a 





Fig. 10. An electrical type comparator reading directly to 0.00002” as man- 
ufactured by Pratt & Whitney Co. incorporating General Electric Co.’s 
measuring head and indicator. 
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Fig. 12. (Televiso 
Products, Inc.) 


Fig. 11. (Metron 
Instruments Co.) 





1943) have selector knobs whereby operator chooses magnification 


matter of rolling a plug underneath the anvil from front to 
rear. This will normally give a fairly symmetrical wear in 
the form of a valley directly under the gaging point and 
normal to the length of the block. It is inspected with a 
standard roll 1” or more in length and 0.200” to 0.500” in 
diameter by taking a reading rolling the roll under the anvil 
from front to rear and then using the same roll, rolling it 
from side to side. If the anvil is not worn, the readings 
should be the same. If, however, wear has taken place, the 
valley in the anvil will be breeched by the roll in rolling it 
from side to side, and the same roll will measure larger in 
this position. 

The two extra anvils used in connection with this instru- 
ment should be used for interlapping in order to maintain 
all the true surfaces. By interlapping of three surfaces, im- 





Multi-range electric comparators. These new devices (both announced in 











Fig. 13. Sheffield Corp.’s ‘‘Visual Comparator’’ being used to inspect pla 
plug gages. Note that plug gage is being ‘‘rolled’’ under anvil as prescri 
in Chapter II. 










perfections in all the anvils are compensated for and th 
result is three flat anvils. An additional advantage of extr 
anvils lies in the fact that there always is a replacement i 
case one should become marred or scratched. 

Another method for checking anvils is by “blueing then 
in” with another anvil which is known to be true. Thi 
method is accurate but it usually will be found that consid 
erable experience is required before this method can be use 
effectively. It is, however, commonly used for a quick chec 
during the lapping process. *or 




















Fig. 14. A supermicrometer as manufactured by Pratt & Whitney Co., shown complete with plain table, elevating table, 
one-inch standards and wire holders. The operation being shown is setting to 4” by means of standard one-inch rolis. It 
may of course be set by means of gage blocks but the rolls come with the machine and therefore are always available. 
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-ometer 
srometer, Fig. 14, is an instrument which has 
hioyed relatively wide usage. It has a range of 8” and is 
4 to 0.0001” on the vernier scale. It obtains its accuracy 
substituting @ constant predetermined pressure for 
el,” the pressure being indicated by a pointer-and-scale 
fhe specially-designed tailstock. It is set by standards 
any even inch and will read anywhere within an inch 
stly to size. It is one of the most easily used precision 
ines— requiring a minimum of resetting. Where meas- 
sments of a particular size are not recurring, it probably 
the fastest inspection instrument of the ten-thousandths 


Supe rmeu 
The supe! 


racy class. 

Special Care of the Supermicrometer—Outside of the 
jinary care with which an instrument of this type should 

handled, a routine should be prescribed in order that 
he anvils between which measurements are made are 
becked and lapped periodically. Necessity for lapping may 

shown as follows: Firstly, by putting a precision ball 

ween the anvils, moving it around to different positions 
stween the faces, and noting whether any differences in 
sading occur. Secondly, by placing a standard roll of 0.100” 
> 0.200" diameter between the anvils in a horizontal posi- 
on and moving it vertically and then changing it to a ver- 
al position and moving it horizontally: if the anvils are 
t and parallel, there should be no movement in the indi- 
ator. If variations do occur, conditions of belly or taper 
rill be shown by these tests and the anvils should be re- 
pped. They are relapped by means of a lapping block hav- 
g faces that are flat and parallel. The block is moved 
etween the anvils under slight pressure—not in any single 
irection or pattern, but with the greatest possible random- 
ess, in order that the wear be evenly distributed over the 
ntire surface of this block. When the anvils have been 
properly relapped, the ball and roll tests should not indicate 
onditions of belly or taper between the anvils. 


he Measuring Machine 

The measuring machine, Fig. 15, is unique in that it pro- 
rides its own standard in the form of a master bar grad- 
hated at 1” intervals*—these reference marks being fine 
hairlines viewed through the microscope in the measuring 
ead. These graduations are transferred from the P&W 
aster bar calibrated at the National Bureau of Standards. 


‘or 25-mm, intervals in the Metric System measuring machines. 


Predetermined-pressure tailstock 


This does not mean, however, that the measuring machine 
can be used as a measuring instrument instead of gage 
blocks, since it is used for external measurements only. It 
is made in sizes from 12” to 80”, the most popular being 
48”. It measures to an accuracy of 0.00001” using the ver- 
nier. “Feel” is eliminated by an arrangement whereby the 
measuring pressure is controlled and exactly reproducible, 
being indicated on a milliammeter whose scale has a mag- 
nification (in terms of lengths) of 5000. Such an instru- 
ment is a desirable acquisition in a laboratory where meas- 
urements of lengths exceeding 12” or 15” must be made to 
an accuracy of 0.00005” per inch of length and must be 
made as often as, say, four times a week. Because of its 
price and the fact that lengths of 12” to 15” will cover most 
of the measurements (the long gage blocks and indicators 
taking care of special cases) this instrument is not usually 
found in a laboratory where first cost of equipment is the 
governing consideration. 


Special Care of the Measuring Machine—The measuring 
machine requires essentially the same care as the super- 
micrometer in regards to its anvils. It will be found that in 
the lapping of these anvils, the sensitivity of the instrument 
will require more nearly perfect surfaces and, therefore 
more time may be necessary to lap them accurately. The 
surfaces of the buttons on the master bar, which bear the 
reference hairlines, are delicate. They should never be 
cleaned except with a light oil applied by means of a soft 
camel’s hair brush. When the head has been set, the buttons 
should be recoated with a heavier oil and the protecting 
cover replaced. 


Group IV 
Micrometers. 

Hand micrometers in the Gage Laboratory have essenti- 
ally three purposes: (1) Routine inspection where toler- 
ances are 0.001” or more; (2) Quick checks where ten 
thousandths may be approximated; (3) Actual inspection 
where comparators, measuring machines, indicators, etc., are 
not feasible due to the size or shape of the gage as, for in- 
stance, a locating pin in a complicated fixture gage which is 
too heavy to set on a supermicrometer. In this latter type of 
inspection, if measurement is desired accurately to 0.0001”, 
“feel” becomes an important factor. Suppose the pin just 
spoken about has a tolerance 0.1250” —0.0002”. In this case, 
the reading of the micrometer should not be taken for the 
size. The micrometers should be set tothe inspector’s feel 


Microscope for setting measuring head 


—_ Milliommeter for indicating 


correctness of pressure 


Magnifer for reading scales | 
, and vernier 


 MAATFORD, coun ug 


Fig. 15. A measuring machine as manufactured by Pratt & Whitney, shown with supports. An elevating table similar to 
that in Fig. 14 is also furnished. The General Electric measuring head and indicator are similar to those shown in Fig. 10. 
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Snshac bien of hard-to-get-at places 


now Made certain and accurate with the help of 


WAPPLER 
INDUSTRIAL TELESCOPES 


White for 
ous Cacohlet: 







“Precision Instruments for 
the Exacting Inspection of 
Internal Surfaces.” 

For prompt action and our recom- 
mendations, include drawing of 
part to be inspected, or preferably 
the part itself. 













Industrial Division 


AMERICAN CYSTOSCOPE MAKERS, Inc. 


FREDERICK C. WAPPLER, Pres. 
1241 Lafayette Ave (Bronx) New York, U_LS.A. 














































KRON 


WEIGHT CONTROL AND FORCE 
MEASUREMENT INSTRUMENTS 


Our latest— 


KRON 
DRAW BAR 
DYNAMOMETER 
SCALE 
for 
Aircraft 
Control Cable 
Testing 





ENGINEERED APPLICATIONS 


Our engineering staff has designed literally hundreds of engineered 
applications of KRON Scales of all types for special processes and 
unusual weight control problems. 

KRON SCALES ARE BUILT IN CAPACITIES FROM 50 to 40,000 Ibs. 
KRON LEVERS are so designed that they can be adapted for prac- 
tically any size or shape of platform, hopper or tank. KRON dials 
can be furnished with or without tare beams on column and also 
with cabinet having one to seven increments of unit weights. 
WEIGHT PRINTERS, RECORDING DEVICES, PHOTO-ELECTRIC 
CELLS, MERCURY or MAGNETIC SWITCHES, VARIABLE CAPACI- 
TANCE CONTROL, and many other accessories and contro! systems 
can be supplied for engineered applications. 


The KRON CO. 


1728 Fairfield Ave. Bridgeport, Connecticut 
Offices in all principal cities 











Page 346—Instruments—Vol. 16 









over a 0.125” gage block. Micrometers should then 
and checked again for size. Gage blocks should 
back and forth between the anvils to ascertain 
the micrometers. A feel no lighter than this shi 


be locke 
De Move 
the fee] g 


uld 

experienced when the pin is introduced between the in 
Micrometers should then be unlocked and set in the sam 
manner to blocks equaling 0.1252” and the same procedy 
followed through. This will determine that the pin is de 
nitely between the two sizes. ’ 
Hand External Micrometers to 3”. 

Hand micrometers to 3” should definitely be included jg 
the equipment of the Gage Laboratory. (See Fig 16.) Ey 


ternal micrometers above 3” are not normally needed in th 
Gage Laboratory. Sizes above this can, in almost every Case 





Fig. 16. 


0-1” Micrometer with 0.0001” vernier. (Lufkin Co.) 


be measured accurately with some other method. Tha 
micrometers to 3” should, however, be equipped with vernier 
for measuring ten thousandths. It would be found that an 


experienced inspector having a set of hand micrometers 


with which he is familiar can measure accurately in tenfl 


thousandths up to about 3”. Above 3” the micrometer frame 
is rather susceptible to expansion due to body heat trans. 
mitted through the hand. 


Special Care of External Micrometers—The most impor- 
tant condition to watch for in micrometers is the paralle- 
ism of the anvils. Without this, micrometers cannot be 
depended upon to give an accurate reading. They should be 
checked periodically for parallelism by placing a check block 
on one anvil and a roll between the other end of the gage 
block and the other anvil. If the anvils are parallel, the roll 
can be moved in any position without particularly tighten- 
ing or loosening the feel. The anvils on a 0-1” micrometer 
may be relapped in the gage laboratory with small lapping 
blocks having parallel sides in much the same manner as 
has been described for supermicrometers and measuring 
machines. Lapping of anvils of micrometers above 1” should 
not be attempted without necessary fixtures and special 
equipment which are needed for this kind of job. 


Internal Micrometers 


Internal micrometers are of two types: The pin type as 
shown in Fig. 17 in which a micrometer spindle and gaging 
point are attached to the end of a pin of known length, and 
the expanding plug type which is not a necessity and will 
be discussed later in the chapter. The pin type internal 
micrometer is the simplest type of instrument for the meas- 
urement of internal diameters and is quite satisfactory 





Fig. 17. 


Inside micrometer, pin type. (Brown & Sharpe) 
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ws the fee] 9 eae _ measuring machine, etc., as described at 

pee not eginnin? f the discussion of Group IV. 

et in Price Bpecial Car of Internal Micrometers—Internal microm- 

same procedyairs of both the pin and expanding plug type are quite 

the pin igs defiminerable to jirt and should be cleaned periodically. Dirt 
ween the pin and the micrometer spindle, which is a 
mon occurrence, will invariably result in error in cases 
ere the m -ometer is being read directly. 

be included jy ; 

2 Fig. 16.) Fx pth Micrometers j ; 

y needed in thampepth micrometers as shown in Fig. 18 follow essentially 

ost every case three purposes for hand micrometers. In all laboratories 





ufkin Co.) 


method. Tha 
d with vernier 
found that an 
micrometers 
irately in tenil 
‘ometer frame 
y heat trans- 








> most impor- 

the parallel 
rs cannot be 
hey should be 
a check block 
1 of the gage 
allel, the roll 
arly tighten- 
” micrometer 
mall lapping 
e manner as 
d measuring 








Fig. 18. Micrometer depth gage, with three 
rods. (Lufkin Co.) 





here a minimum of equipment is required, depth microm- 
‘e 1” should’ should be provided to 6”. Depths beyond the limit of 
otek pre is instrument will normally require special setups, etc. 
1 § J 


D. Special Care of Depth Micrometers—The flat anvil on a 
epth micrometer must be lapped periodically and great 
ure should be taken that the plane of this anvil is normal 
» the axis of the spindle and pin and parallel to the face 
f the pin. Frequent relapping will not be necessary, except 
cases where the same or similar gages are constantly re- 


pin type as 
. and gaging 
length, and 


ity , nil ; ° ° ° 
ity and w ll ecked, since this repeated use would localize wear and 
ype internal Hause inaccuracies in measurements. 

or the meas- 

satisfactory GrouP V 


he Surface Plate 

If one surface plate only is to be used, its size will be 
etermined, of course, by the gages to be inspected. It 
hould be noted that the longest gages which would be 
hecked on a surface plate should, when placed diagonally 
cross the plate, leave at least 6” at the corners for work- 
g purposes. 

Iron surface plates of the machine shop variety are made 
ither plain ground or scraped. The surface plate shown in 
ig. 19 is a scraped plate which has been ground flat and 
hen portions of the surface scraped away with a sharp tool 
ntil only a certain percentage of the original surface is 
eft unchanged. These portions of the original surface which 
emain are called “flats” or “spots” and, in a well scraped 
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IMMEDIATE DELIVERY 


FEDERAL 
Taperlock Plastic 


GAGE HANDLES 


LIGHT WEIGHT PLASTIC HANDLES give gages more sensitive touch 
because they are lighter than any metal. They reduce fatigue and 
insulate gages from bodily heat which safeguards accuracy. 
EASILY MARKED for identification with the same stamps tools used 
for marking metal handles. 

LOW COST represents a real saving. 

IMMEDIATELY AVAILABLE IN 6 STANDARD SIZES and in any 
quantity. 

FURNISHED IN FOUR COLORS, Red, Yellow, Green, Black for quick 
identification of types or sizes. 

IDEAL FOR THE NEW GLASS GAGES. Users and makers find that 
glass gages require a lighter than metal handle to reduce the 
danger of breakage. Federal Handles add to the sensitivity of glass 
gages. 


FEDERAL TOOL CORPORATION 
405 North Leavitt Street Chicago, Illinois 


































SSS GAERTNER S| 
MICROMETER SLIDES 


for accurate linear measurements 
fitted with microscope or telescope, permit— 






depth micrometer 


focusing 


vertical measurements horizontal measurements 


The adaptability of these slides to innumerable measuring 
problems permits wide application in testing and inspec- 
tion departments, laboratories, and shops. 


RANGES: up to 4 inches (100 mm) 
READINGS: to .00005 inch (0.00! mm) 
THE 


GAERTNER SCIENTIFIC CORP. 


1211 Wrightwood Ave., Chicago, U.S.A. 
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“waves” 


Fig. 19. Scraped iron surface plate. (Swanson Tool Co 





surface plate, may number as high as 25 to 30 per square 
inch of surface. These plates are scraped in order that 
highly finished surfaces such as gage blocks, surface gage 
bases, etc., will not wring to the surface of the plate and 
restrict the movement of the objects on the plate. Scraped 
surface plates are normally inspected by blueing-in against 
another surface plate of known accuracy. 


Glass surface plates have lately received considerable 
publicity. One advantage, of course, is the reduction in the 
use of critical materials. Another is the reduction in time 
of manufacture since seasoning is not necessary as it still 
is for iron to obtain the requisite stability. The Pittsburgh 
Ordnance District Gage Laboratory experimented with the 
use of glass for surface plates early in 1941.* Three pieces 
of 1%” plate glass having fair shadow patterns were inter- 
lapped, using chalk dust and water or Dutch Cleanser and 
water as a lapping compound. It was found that the glass 
lapped readily and that the resultant surface was remark- 
ably flat: it required the use of optical flats to detect 
when the plates were properly supported. These 
plates were mounted in a wooden box and supported in a 

*The idea of using glass for this purpose had been investigate 
previously by the engineers of the Pittsburgh Equitable Meter Co 
Pittsburgh, Penna., who had used plate glass in much the sam 
manner as a layout table for complicated template gages, etc. In 


these cases, the template was wrung to the glass. 





Fig. 20. Dial test indicator (Federal Products Corp.) mounted on suriace 
gage, comparing height of gage with gage block. 


















mpound to distribute the load evenly. These 


a were most satisfactory in that they had good 


























~ oy scratches would break into the surface but did 
life ‘fect the flatness of the plate (as is the case when an 
- lat scratched and the displaced metal is pushed 
nit: a le, leaving a ridge in the plate). The most 
wt disadvantage of the glass surface plate was the 
tendenc} x objects having highly finished surfaces to 
wring to the plate. The commercial designs now on the 
market have by one method or another eliminated this diffi- | 
culty. 

Special care of Surface Plates—Iron surface plates are 
readily scratched and, when scratched, the burr which is 
raised will invariably result in inaccurate measurements. 

nae Personné should be well trained to guard against the in- 
accuracies which creep in on this account. When burrs do 

) per square gy occur, they should be stoned off with a hard Arkansas stone 
order that jy by someone fairly familiar with both the use of the surface 






plate and the use of such a stone. Glass surface plates do 
not lend themselves to heavy work, i.e., to concentrated 
loads in excess of the average run of work in the Gage 
Laboratory which this chapter has in view. 
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ate. Scraped 
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Group VI 


Inicator "HAS ITS EYE ON WINNING THE WAR 


considerable 
















ction in the , . 

tion in time Indicators are used for comparison purposes (see Fig. 20) 

y as it still in much the same manner as the comparators described in r d 

Pittsbureh Group III, but where less accurate measurements are re- AND THE PEACE TOO 

ed with the @ quired. Indicators are used in connection with some other 

‘hree pieces 

were inter- Our first aim is to win the war—nothing else mat- 
leanser and 

t the glass ters. But, we have our eye to the future—to the 
as remark- ° . 

chy san day when the lights of the world go on again. 

3 to detect 

‘ted. These ¥ 

aetad ta 0 And, while we are 100°/, on war work, we are 
investigate looking ahead to the day when we can supply you 
le Meter Co 






ch the sam with even better optical products. 


iges, ete. In 






The war has taught us many things and 






SOMCO applied research is making valuable use 






of all new developments—new techniques and 
methods for the benefit of industry and better 
living. 








In the meantime, we welcome your inquiries 






about present problems and future plans. Our 






research, engineering and production facilities 






are always at your service. 






The Army-Navy Production “E” has been 
awarded to SOMCO in recognition of qual 
ity optical equipment, in quantity, on time. 









Fig. 21. Dial indicators (0.001” and 0.0001”) with ‘‘universal’’ shank. 
(Federal Products Corp.) 





Last-minute flash: Army-Navy "'E'' renewed 
per letter from Admiral Bloch dated May 22. 






device, such as surface gages or height gages. They are | 

essential in almost all surface plate work; also in deter- | 

mining concentricity or eccentricity of cylindrical objects 

rotated on centers. The particular indicator to be used in a 

set-up is. determined by the accuracy required in measure- 

ment. In Fig. 21 are shown two dial test indicators, one - OPTICAL MANUFACTURING COMPANY 
having graduations in ten thousands, and one having grad- CHICAGO 


uations in thousands. This particular type of design (first | 
brought out by the L. S. Starrett Co. as the “Last Word” 


indicator) is excellent for use in the Gage Laboratory since | LEADERSHIP THROUGH APPLIED RESEARCH 
it makes possible inspection of surfaces which are difficult | 
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INADEQUATE 
PROTECTION 


can be merely incon- 
venient, or it can be 
costly or even danger- 
ous. Temperature 
measurement and 
control are important 
factors in the protec- 
tion your plant and 
your product deserve. 













to reach by reason of their location in a com; 
or fixture. 

Each indicator should be assigned to one person ( 
one on each shift) in order that he may learn its idiog 
crasies. Some indicators have a light feel, others a faj th 2 
heavy feel. A particular indicator may have a bal| y 
which the inspector desires to have fairly loose on the 5 
dle so that a jolt will cause the ball point to slip rath 
than injuring the delicate mechanism. In such a; indicat 
care must be taken that the point is not moved in ording 
set-ups. Furthermore, the accuracy of an indicator var; 
throughout its entire dial reading range—not necesgar; 
because of intrinsic inaccuracies but chiefly becayse. 
errors due to conditions of use. Therefore, a practj 
method for determining what portion of the dial range 
most accurate is continued use and experience with a pg 
ticular indicator. An inspector will discover that “his j 


int 


cator” has a particular “personality” and will use it aceo 





ated ga 





















































With accurate, reli- ingly, taking into consideration its peculiarities. 
able “PRECISION” 
Instruments you can 
be assured of that 


protection. 





Special Care of the Dial Indicator—Most frequent tr 
bles with dial indicators arise from dirt in the mechanis 
and from slippage of the needle on its shaft. This first dig 
culty can be recognized by a sluggishness of the needle; 
its travel or by the inability to make the indicator repeat 
particular reading. Slippage of the needle can be recognizg 
by the failure of the indicator to return consistently to z¢ 

| after the point is moved and released. In either case, j 
| dial indicator should be disassembled by a person speciall 
experienced in the repair of dial indicators, thorough! 
cleaned with a good solvent, and properly reassembls 
(Even an expert repairer of precision instruments requi! 
special experience with dial indicators.) 








PRECISION-THERMOMETER 
AND-INSTRUMENT-COMPANY , 
- 1434 Brandywine St - Philadelphia - Pa - Oil should never be used on any indicator. It picks 1 

| dust and dirt and transfers it to the mechanism. The bea 
ings in indicators are made in such a manner that they wi 
function without oil and their failure to function is usual 
due to some mechanical difficulty other than in the bearing 
—a bent rack, a bent spindle, or some other difficulty of thi 


nature. 
Group VII 

Surface Gage and Vernier Height Gage 

The surface gage, Fig. 22, and vernier height gage, Fi 
23, are used for purposes of layout and also to support indi 
| cators where indicators are required in surface plate work 
| Either of these two instruments may be used and, there 
fore, one only would be required in a minimum-equipmen 
laboratory. In case the height gage is used, a one thougi, 


PRECISION OPTICAL 
MACHINERY 


oenggnren 
























8-SPINDLE SHORT RADIUS | 
AUTOMATIC POLISHING MACHINES | 
| 
| 


@ 1,2,3 & 4 SPINDLE 
AUTOMATIC POLISHING MACHINES 
Capacity up to 16” Laps. 


@ OPTICAL GRINDING MACHINES 


@ CONTRACTORS for 
FINE-GRINDING CERAMIC PARTS 


BAILY VIBRATOR CO. Brae) 


1539 W ) EET PHILADE A. Fig. 22. Surface gage being used (on a surface plate) im layout work at m 
‘ COD STR r ae, © Frankford Arsenal. (U. 8. Army photograph 
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dth indicator might be eliminated as the scale may be 
4 to thousandths with the aid of the vernier. The height 
e, however, is not so flexible as far as set-ups are con- 
learn Pe: (or ned since the position of the indicator is rather limited 
1 1S idiog h respect to the base. If a surface gage is used, it will 


2] ere : ; 
» Others a faj , that the spindle may be placed at almost any angle. 
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dicator repeat mms. 23. Vernier height gage. 
_§. Starrett Co.) 






an be recognizg 
Sistently to z 
either case, 4} 
person special 
ors, thorough] 
ly reassemh| 
uments requirg 





or. It picks y 
lism. The bea 
r that they wi 
ction is usual| 
in the bearing 
lifficulty of thi 


The vernier height gage, it should be noted, may be used as 
h measuring instrument where measurement to thousandths 
bnly is required. 





ght gage, Fig Special Care of the Surface Gage—The base of the sur- 
: ee indifftace gage is its most vulnerable point because of the pos- 
cm 4 aa sibility of scratches, burrs, etc. A gage in use should always 
atin ad, thereiihe wiped clean before setting on a surface plate and should 

m-equipmenf}e well examined before it is used in a set-up. When 
, & one thouferatches do occur, they should be lapped or stoned off* in 
order not to give inaccurate readings or scratch the surfaces 
with which they come in contact. 












Special Care of the Vernier Height Gage—Vernier height 
pages, in addition to the care of the base (same as that of 
urface gage) should be protected against dirt on the scale 
nd slide. Furthermore, since wear occurs on the base, the 
surface gage must be recalibrated from time to time in 
order that the readings will be reliable. This is a rather 
simple process involving merely the movement of the 
vernier scale. Expert skill is not required. It should be the 
responsibility of the inspector in whose care the instrument 
is placed that the vernier scale does read properly. 

To be continued 





















*See care of surface plate, under Group V, for use of Arkansas 
Stone and necessity of extreme care. 
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tion on time. Read note at bottom 
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@ It’s valuable because it’s so versatile — this 
self-starting, synchronous Telechron motor. It 
helps meet the scarcity of skilled labor by mak- 
ing manual operations automatic. Instrument 
makers have adapted it to virtually every war 
industry. 


© Sturdy, accurate Telechron motors are doing 
all kinds of timing, controlling and recording for 
the Army, the Navy and Merchant Marine, plus 
innumerable jobs in these varied fields: 


RUBBER POWER 
CHEMICAL PLASTIC 
METAL TEXTILE 
AVIATION TELEPHONE 
PETROLEUM 


® Telechron motors are available from 12 to 
250 volts—from 1 to 1800 RPM—and can 
easily be adapted to most industrial processes 
where timing, cycling or controlling is a factor. 


© If you’re scratching your head over some 
operation that even remotely might be handled 
by our motor, get in touch with us. Chances are, 
we've run into some similar problem before and 
our experience will be useful to you. Let’s get 
together and get on with our 
mutual job of winning the war — 
and the peace! 


WARREN TELECHRON COMPANY 
ASHLAND * MASSACHUSETTS 











June 1943—Instruments—Page 351 





- m E. EDGLING PILOTS are early taught tharg 
This baby gets US of speed of the air flowing over their win 
—not the plane's speed over the ground a 

measure of their safety from inadve: 


Ml “nt stall 
to dg FLYING START! The tell-tale dial of the air speed indica 
a 


gives a sure warning. This versatile ingen 
ment accompanies a pilot throug! 


NIT 
Ul 





career, “nursing” him through early trainip 


guarding him in battle tactics, helping 


ty 
SOLY 


navigation problems when there are ne 
Cc 


ithe 


stars nor landmarks to steer by. It is an j 


1 instru 
ment worthy of all the skill its maker can pul 
into it... the kind of skill which goes int 


all Kollsman aircraft instruments. long 


Ng su 


plied to military and civil aviation. 


- 


WHATEVER TOMORROW'S PLANES wil/ look like ov | 
they will perform, instruments will play a large pa 
in expanding their scope and usefulness far beyons 
anything we know today, Kollsman engineers are con- 
stantly developing new and better aircraft instruments 
which will help widen and extend tomorrow’s sky- 
ways for a new era in aviation. 





THE KOLLSMAN SENSITIVE AIR SPEED INDICATOR provide: 
the highly precise data required for modern air navigation as 
well as a constant check on the safe and efficient flying atti- 


tude of the plane. lt indicates the ai Speed oj the plane to AIRCRAFT 
within one m.p.h. INSTRUMENTS 


PRODUCT OF 


SQUARE J) COMPANY 


ELMHURST, NEW YORK GLENDALE, CALIFORNIA 
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Old and Odd Aircraft Instruments 


combined with Pitot tubes (above) were use- 

(Second Instalment) ful in boosting the Pitot differentials. As for 

IRST instalment appeared just a year the two pressure-plate type air speed indi- 

ago, comprised a variety. This time we cators (right and bottom) don’t laugh: the 

show only three, in close-ups, all pertaining physical principle was okay and the trouble 

Bis wi to air speed. In World War I, air speeds were was with placing them close enough to read, 
“ 8 about 60 to 120 m.p.h. and the Venturi throats yet beyond the prop wash.—M.F.B. 
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Thermometer Installation Tester 


By M. J. WIGGINS 
Instrument Instructor (other data censored). 


HIS little unit was built to permit rapid checks on re- 
sistance thermometer installations. Using it as a trouble- 
shooting device, the seat of the trouble can be found in a 
matter of minutes. Instruments may also be checked on the 
workbench with this test box. 
To test a faulty installation, the female Cannon plug is 
connected to the thermometer under question and the male 
Cannon connector is plugged into the instrument cable 


MALE “AN'CONNECTOR BATTERY FEMALE “AN” CONNECTOR. 
POSTS 
A 8 


a 


























RESISTORS 
Adjust as 
“TEST” « described 
SPDT SWITCH 














2POLE , 3-POINT ROTARY 
SWITCH 

plug. With this hook-up the instrument is supplied with 
battery through the test box from the instrument cable. 
The small toggle switch is thrown to “Test.” This discon- 
nects the thermometer bulb from the instrument and con- 
nects one of three resistors in its place. One of these re- 
sistors is calibrated to give a reading of 0°C., one to read 
60°C., the other to read 110°C. (These are used for ther- 
mometers with 60° balance point. Any range desired can 
be substituted.) By selecting the desired resistor with the 
selector switch, the instrument readings at these points may 
be checked. 


MALE 
CONNECTOR 





~ 3-WIRE R-C CABLE - 








= 2 WGLE 
u—,- SWITCH 


6 
0 

< | y 7 | — PANEL 
SB SELECTOR 
aa SWITCH 

+ DEGREES CENT. a 
Pa 

7 


x. 
-xo sale - 


If the instrument does not read correctly when checked 
as described, the trouble lies in either the battery leads or 
the instrument itself. If a voltmeter is handy the voltage 
can be read at the two binding posts on the panel. If no 
voltmeter is available, by disconnecting the male plug from 
the instrument cable and connecting the binding posts di- 
rectly to battery, the instrument can be checked again. If 
now the readings are correct, the trouble is in the battery 
wiring. 

If the battery leads are OK and the instrument reads 
incorrectly with the test box, the instrument is defective. 











i BATTERY BINDING POSTS ~ 
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If the instrument reads correctly according to the te 
box, throw the toggle switch to “Bulb.” The thermometa 
should now read approximately the temperature o/ the bul 
If this reading is obviously off or the pointer goes hen 
over, there is trouble in the thermometer bulb oy its leads 

On the workbench an instrument can be checked } 
plugging it into the female connector and attaching a ghoy 
battery to the two binding posts. This way a defe 
strument will be caught before installing. 

The connectors used are standard AN type with eabj 
adapters. Three-wire rubber covered leads are used and a 
be any desired length. The selector switch is a rotary three 
position two-contact radio type. The three resistors shoul 
be wound after the rest of the unit is complete. By hooking 
up an instrument which is known to be correct, each ye. 
sistor can be adjusted by connecting into the circuit andl 
the amount of wire varied until the desired reading ig ob 
tained. Manganin wire should be used because of its lov 
temperature coefficient. Inasmuch as most thermometer 
operate on 14 or 28 volts and the normal battery voltage 
without engines running, is 12 or 24 volts, the values of 
these resistors will not be the same as the values given j 
the bulb tables, except at the balance point. 
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Rotor Centering Plug for Directional Gyro 
By ROLAND M. TORGERSON 


Head of Dep’t of Gyroscopic Instruments 
Naval Air Technical Training Center, Chicago, Illinois 


N important step in the overhaul of the directional gyro 
is centralizing the rotor in the gimbal ring. Since the? 
tolerances are extremely close, it is necessary to have q be 
plug which will fit the bearing recesses of all gimbal rings. 
In many cases the standard plug is found to be too tight or 
too loose and indicating the surface of the recess is gener. 
ally unsatisfactory: it may be scratched or burnished. 
The expanding centralizing plug shown in the drawing 
is easily made on a lathe. The plug has been used in the 
shop several weeks and has proved to be accurate and easy 
to use. Some valuable features of the plug are: (1) The 
dial indicator slides over the 0.375” diameter of the plug 
with ease. (2) The plug can be extracted from the recess 
by turning the screw clockwise, which eliminates the use 
of pliers or other means of removing the plug that may 
bend or mar the surface. (3) It can be tightened in the 
recess by turning the screw counter-clockwise. 
Since it is desirable to make the plugs in pairs so one can 
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quality of DeJur Aircraft and a 
Electrical Instruments, Poten- 

tiometers and Rheostats is being subjected to the 
severest of tests. Thanks to 25 years of experience and 


research, our products will not be found wanting. 























SHELTON, CONNECTICUT 


NEW YORK PLANT: CANADIAN SALES OFFICE: 
99 Hudson Street, New York City 560 King Street West, Toronto 


MORE THAN EVER... . c's tmportant to keeps buying War Gonds and Stampe 
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Electrolytic and oil- 
filled capacitors in this 
plug-in construction. 
Units firmly held in 
standard plug-in sock- 


ets. Where subjected to 


severe vibration, mount- 
ing lugs are available. 


@ There’s something prophetic about this Aerovox | 


capacitor. The plug-in feature denotes ready check- 


up and replacement. It signifies continuous, gruel- | 


ling, accelerated-wear service that wears out the 
best capacitors in months instead of years. Just as 
the demountable-rim wheel marked the transition 


from Sunday motoring to everyday essential trans- | 
portation, so this plug-in capacitor spells infinitely | 


expanded usage of radio technique, components, 
manpower. 


Our first job is to win the war. Aerovox is now 
concentrated on just that. And while tens of thou- 
sands of radio men are gaining invaluable training 
and experience and, indeed, compressing decades 
into years, so we at Aerovox are laying the foun- 
dation for vastly expanded radio and electronic 
opportunities in the coming peace. Thus “The 
shape of things to come.” 


@ Write on your business stationery 
for our lafest catalog. And don’t 
hesitate to submif your capaci- 
fance problems and requirements. 


Fa 
INDIVIDUALLY 
TESTED 


VOX CORPORATION, NEW BEDFORD, MASS., U. S 


able: ‘ARLAB’ + In Canada: AEROVOX CANADA LTD. Hamitton, Ont 
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be placed in each end of the gimbal ring, use 
fine India stone to grind the 0.375” diamete) 
to a tolerance of +0.0001”. 


+ Medium 
In the |g 





Electric Thermometer Tester 


By Pfc. JOHN G. NYEHOLT, Instrument Specialist 
14th Ferrying Squadron, Palm Springs Air Base, Calif 


ROUBLE-SHOOTING on the field without ade 

equipment presents difficulties. To speed up locat 
trouble in resistance type aircraft temperature indicatg 
a variable-resistance hookup, as shown, mounted in a ha 
made box, and made mostly of old radio parts, proved y 
ful. It must be borne in mind that this outfit is not inteng 
to be used to check calibration, but merely to deter 
whether the malfunctioning of the thermometer on the yp}, 
is in the instrument itself, in the connecting leads, », 
the resistance bulb. 

The component parts consist of a 900-ohm variable 

sistance, shunted across a 165-ohm fixed resistance (tl 
hookup makes possible a more sensitive resistance yay 
tion), and a 50-ohm fixed resistance in series with a 3-9) 
variable, hooked up as shown. The two terminals are 4 
hooking in an ohmmeter if desired, whereby the resistay 
can be set to approximate any desired reading (by referrj 
to the proper resistance-temperature table for the py 
under test) and a fairly close calibration check can be maj 
The ohmmeter is disconnected upon insertion of the p) 


$0 £. 12802. 





-~o— 


Millivolt 
Output 
Max. 18.25 


10,000 P.. LSv, 


in the jack, to prevent interference from the voltage diy 
in the ohmmeter while conducting the test. With the 3-ohy 
variable, it is possible to adjust the resistance in quite smd 
increments. This would be advantageous if an identicg 
instrument to the one under test were available, inasmu¢ 
as the resistance could be adjusted to any given indicatic 
and compared with the reading of the instrument bein 
tested. 

The connecting plug is attached to two leads about tw 
feet long with male Cannon plug fittings soldered on fr 
convenience in making connections at the bulb end. Tw 
pair of female Cannon plug connections are joined togethe 
with short leads to facilitate making connections direct) 
to the instrument, when desired. 

Mounted in the same box, for testing cylinder head ten 
perature gages, is a single flash-light cell in series with a 
old radio rheostat of 10,000 ohms, plus 1280 olims fixe 
resistance, which can be made up of any combination 
resistors available. This will give a maximum millivolt out 
put of about 18.25 millivolts, or sufficient for full scale de 
flection (350°C.) of the instrument. The dial on the rhe 
stat can be marked off in increments of approximately 50°¢ 
but, again, this tester was not built for making calibratio 
checks, but merely to make a quick check for malfunction: 
ing and/or approximate accuracy, when more elaborate 
equipment is not available. 


S0ntelII0X 


Ohmmeter 
Test 





Seasoning Bourdon Tube Instruments 


By PAUL S. WHITE 
Inspector (name of plant deleted), La Crosse, W's. 
iments, 


HE seasoning test, as applied to aircraft inst! 

as well as to different industrial types, is perh: 

of the greatest benefactors in ascertaining the actua 
time performance and reliability of pressure type 242°: 

Through the medium of seasoning, the peak performanet 
may be determined before shipping new type instr 

as well as meeting the type test requirements of th: 
and Navy on all aircraft Bourdon tube types. On 

struments this test is most beneficial as it shows th 
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ints, the peak load and makes it possible to check which 
the various parts may break down most frequently in 
ice, thereby providing the equivalent of a chart for 
re parts, so essential at the present time for maintain- 
aircraft instruments in the field. 

here are several methods for handling the seasoning 
t, but perhaps the simplest and most accurate of these 
as illustrated in Fig. 1. Utilizing an electric motor, cali- 
ting pressure pump and revolution counter, a reliable 
soner may be constructed at low cost, which enables the 

















nufacturer as well as the inspector to season an instru- 
nt any desired number of cycles while busying himself 
h something else, thus providing for an accurate check 
be maintained mechanically. 


The testing device is connected in conjunction with a man- 


ld, illustrated in Fig. 2, so constructed as to handle a 


antity of instruments at one time, rather than single 
ges, thus permitting a reasonable percentage check to be 


intained at all times. 
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/4 812 N. Deraware Prace 


Tutsa, OxLaHoMA 
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The following articles (to the bottom of 
Page 362) have been contributedsby the Air- 
craft Instrument Guild. For further infor- 
mation on any of the subjects discussed, 
write to the Guild at the above address. 


A.1.G. News Column 
By A. J. PFISTER, Jr., Secretary 


INTERNATIONAL 
HEADQUARTERS 








perhaps one 
> actual life 
ype gages. 

performance 
instruments, 
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We are adding new members every day, some as far away as 
frica. Many of these new members have requested charters for 
“al chapters and the necessary information and help is now 
ring assembled for their benefit. 

Mr. A. F. Cone of Omaha, Nebraska, has done a fine job and 
bs been approved for Chapter No. 2. 

Among others requesting information as to the proper procedure 
r starting a local chapter are: J. A. Burns, Chicago, Illinois ; 
hk H. Jensen, San Bruno, California ; H. N. Harrington, Wichita, 
ansas; H. A, Cole, Atlanta, Georgia; M. K. Olson, Ogden, Utah ; 





Satisfactory 


Radio and Electrical equipment is being tested 
in Tenney units by leaders throughout the 
country. Uncle Sam’s Inspectors are passing 
it after exacting tests with words of highest 
praise to the Electrical Engineers— 


“PERFORMANCE SATISFACTORY 


Tenney units reproduce any atmospheric 
condition from the ground to Stratosphere. 
Tenney Engineering, Inc. equipment is used 
by the Aviation Industry and the United 
States Government for all types of test. 


Stratosphere Chambers and Rooms to 
60,000 feet. 


Humidity Chambers to 95%. 


Constant and Variable Temperature Baths 
to +0.1° F. 


Temperature Cabinets to —100° F. 
Accurately controlled by exterior instruments 
Pick « 

Our Engineering staff is at your service 


Illustrated and descriptive booklet on request 
For Precision Control, write 


TEN NEY 
TENNEY ENGINEERING, INC. a 
Dept. 1-6, 8 Elm St., Montclair, N. J. 
Telephone: Montclair 2-5535 c 
ae 
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DELIVERIES FOR YOU... 


INSTEAD OF TO YOU... 


@ Although everything we make today goes to war, 
it is going to work for you just as surely as though 
we could deliver it for your own use in your own 
plant. For today all of America is in business for 
Victory, and whatever helps the war effort helps 
us all. y + + Right now “Connecticut” equipment is 
hard at work all around the globe — precision elec- 
trical products, different in detail, but not in basic 
design, from the ones you'll be using after victory. 
+ + # Once this war is won, and present. military 
secrets become open knowledge, you'll know about 
“Connecticut” products from your partners, the boys 
who are using them today. Chances are you'll be 
using many electrical devices, born of this war, to 
speed and control peacetime production. We hope 
to continue working with you then. 


CONNECTICUT TELEPHONE & ELECTRIC DIVISION 


AT 
MERICAN 
NOUSTRIES 


MERIDEN, CONNECTICUT 


© 1943 Great American Industries, Inc., Meriden, Conn, 
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D. P. Blanchard, Rome, New York; H. C, ‘Hacky 
California; and S. S. Jackel, New Haven, Connect 


Our new decals for automobile windshields ha, 
every member will receive his as soon as your se 
them in the mail, 


We have been swamped with so many applicati 
difficult to find enough time to run them through 
wish, but we will get around to each and every or 
possible. 


Many letters have been written to various manuf 
your President, Mr. Ojers, on behalf of the Guild ; 
they are beginning to bear fruit. 

Through the generosity of one manufacturer, we } 
sured that every member will be placed on his mailings 
service bulletins covering the repair of his products 

We have every reason to believe that we will soon be able 


acquire this service from other manufacturers in the nea; futy 


turers } 

nbers an 
been 9 

list for 


Prospective members, please fill out all applications in fy) an 
in detail. This will enable the Board of Trustees to pass on they 
with more dispatch. We have and will return over sixty applicatio 
forms for additional information before proper classification ¢ 
be made. Whenever more space is needed, attach an extra sheg 
If you change your mailing address in any way, notify the secn 
tary at once. A penny postcard is all that is necessay : 





Emergency Rebushing of Reversible Gear o 
Chronometric Tachometer 


By L. H. HARVAT 
Spartan School of Aeronautics, Tulsa, Okla. 


IG. 1 shows part of the reversible gear of the Jaege 
chronometric tachometer. Note that the hole (in the am 
that fits over drive shaft) has worn egg-shaped. This wom 
hole is found in tachometers that have been subjected 
long and severe service. (Don’t forget to look for it whe 
you service a Jaeger tac.) 
To correct this in an emergency, the writer found that j 
was quite easy to rebush the arm in this manner: Firs 


FIG.-1 
SHOWING HOLE ELONGATED 
BY WEAR 


FiIG.- 3 

#846 BUSHING IN } 

PLACE - FLUSH WITH 
SURFACES 


FIG-2 
PRILLEOD FOR TIGHT 
FIT FOR JAEGER 
BUSHING #846 


draw the temper on arm only, then drill out the egg-shaped 
hole (Fig. 2) so that a stabilizer-retaining-collar (Jaege 
No. 846) can be pressed or driven in tight. This stabilizer 
retaining-collar is thicker than the arm, so that one sid 
can be driven flush with the arm and the other side grou? 
or filed even with the arm, and then both sides polished 
take off the blue color and make the job as smooth as a ne 
arm. See Fig. 3. The inside diameter should fit the shaf 
almost perfectly. It may need broaching to remove burt 
caused by driving the collar into the arm. The retaininf 
collar supplied by Jaeger is hard-tempered, so the bearin 


is is hard and will wear for some time without g1vD 


any trouble. 
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PERMOPIVOTS are tipped with 
Permometal*, a special alloy 
which is exceptionally resistant 
to wear... is non-corrosive ... 










































ble Gear 0 non-abrasive... and often elim- 
ter inates oils for lubrication. 






Permopivots are made to exact- 
ing specifications. They will in- 
crease the life and accuracy of 
nearly all precision instruments. 
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Busy men, working in laboratories and 
03 8. 0an- ee plants, have at their finger tips scientific 


WRITE TODAY FOR FREE 4 | instruments to speed their work. In the 
DESCRIPTIVE FOLDER field of measurement 


PERMO PRODUCTS CORPORATION 
a 


MANUFACTURING METALLURGISTS @ | h { N | 
6423 Ravenswood Ave., Chicago, Illinois ERIA INSTRUMENTS 











Permopivot after test 
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are widely used. One of particular interest 




























b O PROJECT 17 | is the low differential Inclined Tube Indi- 
63 O Y& cating Flow Meter for measuring air, gas, 
~ water, steam and other flows. Due to the use 

PROBLEM: Unstable Thermostatic | of an inclined tube, the scale length is in- 


Control due to Vibration creased for a given differential and greater 


| 
| 
| accuracy in reading is obtained. 
| 
| 


SOLUTION : 


These instruments are available in many 
ranges for line pressures up to 150 lbs. per 
sq. in. The unit is furnished complete with 
mounting bracket of plate glass cover. 
Meter body is of cast construction. Ask for 
| 


Fenwal Thermoswitch 








Bulletin A. 












REASONS: 
MING IN The design is such that the element has Mee 
LUSH WITH high spring tension at all times. Consequently 
CES the expanding member (the outer shell) has 


positive, direct control of the contacts resulting 
in a definite vibrationless break on circuit open 


or closing. THE MERIAM COMPANY 


Maximum rating 10A., 115V & +.1°F. Sensitiv- 1971 West 112th St. Cleveland, Ohio 


MERIA 
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OF PRESSURES, VACUUMS AND FLOWS OF LIQUIDS AND GASES 
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An “article” without printed tex::— 


3 ways to BETTER PLANT 
SAFETY ae 


Through Accurate, Continuous 


Gas Determination! AL) ayn rar 


WOOD BASE~2 maTERAL 


M:S:A “ew eels GAS — vat cre Ane Sadan 
INDICATOR allie ~~ Lee we eT yt nt cer cin 


Portable, easy to use, for quick 
and accurate sampling and test- 
ing of flammable gas or vapor-in- 
air mixtures for explosibility— 
requiring only a few seconds to 
make a test. Direct-reading in P 
percent of lower explosive limit; bil inhiieiin tietee 
also shows if atmosphere is with- ™ - aa Pom, DINPERENT 
in the explosive range, or above upper explosive 
limit. Widely used in rested tank atmospheres, Emergency Instrument BAER LE PLTE 
pipe line leaks, etc. Bulletin DM-2 Cleaning Machine , using PACKING Guan 
air stream to create turbulence 
M-S+A-COMBUSTIBLE GAS ALARM errs = on OA 


This instrument pro- , a Four types of nozzles Y 4 — dar) 


vides high precision in ' Submitted by Maleolm Moss, _ 
combustible gas deter- | A a Thunderbird Field, Phoenis,Ariz “| “\ VALVE STEM 
mination, and can be am of THROUGH ge eee 
used with an external | +S Be | <a i a 
pump capable of draw- | eS :! 

ing samples through 


multiple lines over long 


distances to a conven- © The A.I.G. Q&A Column 


ient central location, Hngeen fl bd Pas ; 
remote from hazardous atmospheres. Operates any Conducted by E. M. ALLSMAN 


type of electrical warning signal; can be employed Recorder, Aircraft Instrument Guild 
for ventilation or Process control, and may be Q. ls the Mark IV Automatic Pilot the same as the A-4 
used with recording potentiometer. Bultetin DT-1. Automatic Pilot? (W. J. S., New York.) 


A. The Mark IV is the Navy version of the A-4 Auto- 


MeS*A MULTIPLE SAMPLING 7 i. matic Pilot and, according to our files, they are the same 

COMBUSTIBLE GAS ALARM I shall attempt to have more information in the near 
future concerning the term “Mark” as applied to instru- 

A complete panel installation for con- ments. 

tinuously measuring combustible gas 


















































. I am having trouble with a dual Autosyn installation. 
S be lin i Q bala , 
hazards at a number of eer awe, *. 49 ints, When I close the circuit, pointer R assumes a position of 


ceeieing tes S.A. Conahnntiols Gon about % turn clockwise and pointer L settles on zero. When 
- : . 7 the transmitter is actuated, R moves counter-clockwise and 
Valve enables analysis of four, six or comes back to zero after full-scale movement of the trans- 
eight localities by the single alarm; rotat- mitter rotor while L moves clockwise about % turn and 
ing indexing drum automatically shows | then goes counter-clockwise, stopping nearly \% turn to the 
by visible number the line under test at left of zero. If the current is turned off and then turned on, 
any time. A recording potentiometer can the pointers assume the original position. (B. I., Missouri.) 
be provided for continuous record of A. Judging from your description, I believe that if you 
combustibles present in sampled at- reverse leads A and G on the indicator you will remedy th 
mospheres. Installation is furnished trade ; 

assembled. Details on application. iy oe 





Q. Can you supply any information concerning th 
method of compensating remote indicating compasses 
A. The advent of the remote reading compass has brought 
with it the Coefficient Method of Compensation. Theoret: 
cally it permits deviations to be analyzed and corrected in 
MINE SAFETY APPLIANCES CO a more proper manner. Its application is based upon the 
° five (5) coefficients A, B, C, D, & E. Unless installation 15 
BRADDOCK, THOMAS AND MEADE STS. - PITTSBURGH, PA. faulty, use will normally be restricted to A, B, & C. 
’ District Representatives in Principal Cities To determine the coefficients it is necessary to ascertail 
the actual deviations when on the specific magnetic headings 


Demonstrations Gladly Arranged on Request 
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RESISTORS IN THE AIR 


In the new Bendix RTA-1B two-way tele- 
phone for aircraft and ground station service, 
WARD LEONARD, wire wound vitreous 
enamel resistors are used. They were selected 
because of their proven dependability under 
all conditions 


Ward Leonard Engineers are at the service of Plus PR 0 PO RTION ; NG C 0 NT R OL 


every manufacturer of equipment using re- 
sistors. They will gladly suggest the resistor 
from the Ward Leonard line that will not 


only give you the best possible service but * means material waste through spoilage is 


will be best adapted for the conditions of 
assembly. stopped, vital man hours are saved 


inal WARD LEONARD and production increased. 


Proportioning Control automati- 
RELAYS + RESISTORS » RHEOSTATS cally operates to balance the fuel in- 


Electric control w) devices since 1892. put with fuel demand to maintain the 
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temperature desired—eliminating 






overshooting and undershooting of 






temperature. 






“Electronic Principle” Tempera- 
ture Control provides faster, more 
accurate control than any other type 
of control. Freedom from any inter- 
locking between indicating and con- 
trol systems assures instantaneous 
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control action at all times. 








Combined these two systems provide 















closer control than that possible with 





















installation. 
position of 
zero. When 
ockwise and 
f the trans- 
A turn and 
turn to the 
2 turned on, 


You get far 
more from Hays Auto- 
matic Combustion Con- 
trol than just an accurate 
statement of facts. You 
get a Control System 
which automatically 
makes certain that the 


two or three position controllers. 





















The Wheelco Proportioning System 
may be incorporated and integrally 
mounted within any Wheelco "Elec- 
tronic Principle" Temperature Con- 
troller. 
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acts are what you want 
that if you BH them to be Request your copy 
remedy the Siosile ‘ sr ~ ; of Bulletin D2-3 

our boiler room may show similar vital savings. ‘ F 

2g the new  ASk Hays to make a survey and recommendation— for full information. 
oneal there's no obligation and it's usually worth while in 
| al savings. The new Combustion Control Catalog is W Gg Go. 
nas brought é ; 
~ Theoret full of valuable data, write for it.¢ heelas mstuenentts , 
orrected in 833 W. Harrison Street Chicago, Illinois 
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CC. Originator of 
> ascertain “ ‘ beaut ” 
ic headings Electronic Principle Temperature Controls 






June 1943—Instruments—Page 361 























... would be impossible 


without precision products. 


Reliance Products 


have both a war and peace- 


time record of service. 


BARBOUR STOCKWELL COMPANY 


CAMBRIDGE, MASSACHUSETTS 


New Meapb AIR-CLAMP 


| ramen For 
GREATER 
DRILL-PRESS 
OUTPUT 









PROMPT 
SHIPMENT 























HEREVER a drill comes down, something must hold the work. 

Wherever a drilling jig is required, Air-Clamp will simplify it. 

Wherever speed is desired, Air-Clamp will produce it. Air-Clamp 
holds with relentless pressure; it is undisturbed by size variations (such 
as in castings) it scofts at vibration (how many drills have been broken 
due to faulty holddowns?), chatter, snagging. Air-Clamp holds work 
of any size or shape in any position, at any angle. It can pay for itself 
on a single fixture; it can save its costs on a few days’ drill-press out- 
put. It reduces operator fatigue. It saves hours and dollars in drafting- 
room, jig department, tool room and production line. Air-Champ fits 
any drill-press having a cylindrical column. Special fixtures for Tee- 
slotted tables, light milling work, etc. Hand and/or foot control. 
Shipped on approval to responsible concerns. 


FOOT AIR CONTROL READY! 


’ For air-operated devices. Frees hands—Speeds up 
work! Two types: Model ‘‘ON’’ releases work 
when pedal is pressed...Model ‘“‘OFF’’ holds 
work when pedal is pressed. Low priced. Write! 


MEAD SPECIALTIES CO. 


15 South Market St. Dept. I[A-63 Chicago 
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North, Northeast, East, Southeast, etc. The coe; cients 
calculated as follows: 7 


N plus £ plus S plus yj 
; 4 ie 

E minus W 
z 

N minus S 


2 
NE minus SE plus SW minus Nw 


4 
; N minus £E plus S minus jv 
Coefficient E equals ne 


The upper right (detachable) portion of the car: 

The left-hand column contains corrections to be appliel 
algebraically to the compass readings to determine the mag 
netic headings. The right-hand column contains correctig 
to be applied algebraically to the magnetic headings of thd 
aircraft to determine the corresponding compass heading. 

Compensation :— 

Remove the compensating drawer or set the compensato: 
assembly for zero effect. 

Take readings on each of the four (4) cardinal headings 
and enter them in the appropriate spaces of the correction 





Coefficient A equals 


Coefficient B equals 


Coefficient C equals 


Coefficient D equals 





a, 
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If swinging compose used chead of aircraft add or subtract 180 degrees. 


NS f°) 

Coat, C = «Sis 2 : 
E-W ¢ }« 

Coell, Be Se wees 3 

coat, RAE M C28 HC 





Ne pare ~8 


Pilot’s compass correction card. (Note—Other side, not repro- 
duced, has blanks for aircraft, compass, date and signatures.) 





form. Subtract the compass readings from the correspond: 
ing magnetic headings to obtain the deviations and enter 
the deviations with their signs in the “Deviation” column 

Now algebraically calculate the coefficient according to the 
formulae. 

Head the plane to magnetic North and add coefficient C 
algebraically to the reading to determine the compensated 
indication. Replace the compensating mechanism, if remov- 
able type, and compensate the instrument to this reading 

Head to magnetic East and add coefficient B algebraically 
to the reading to determine the compensated indication and 
adjust the instrument accordingly. It this materially changes 
the reading on North, it will be necessary to repeat the pro 
cedure for magnetic North compensation. 

With the plane on any heading, add coefficient A alge 
braically to the indication to determine the compensate 


\f 


reading and compensate by rotating the compass itsell; 
clockwise, if coefficient A is positive or counter-clockwise 1! 
coefficient A is negative. (This is not practical when the 
compass is mounted in an instrument panel and may be 
disregarded.) The compass is now compensated. 

Take readings every 45° and enter the results 1 the 
“Residual Swing” column. 

Follow instructions at the bottom of the last two blank 
columns to complete the form, tear off the compass card 


and place in the Aircraft Holder. 
















SW minus Nw 


inus JW 


ee 
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aINS correction 
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@ The Alnor Pyrocon is The rugged, shock- resisting Operational Condition 
convenient all-purpose surface movement is used with any one of 
emperature pyrometer ideally eleven types of thermo-couples, 
ited toa great variety ofindus- interchangeable without adjust- T E 
rial plant needs. ment or re-calibration. Choice est quipment 
Accurate temperature readings of rigid or flexible arms, or both, 
‘Y= [bre obtained in a few seconds instantly interchangeable. Built 


Army, navy, air corps, and C. A. A. specifications 
| by bf plastic materials, liquids, oils, in several standard ranges, 0-300 ty, NAVY, AIT CORDS, é 1 ¢ pec 
. 5 Fa 


‘dinal headings 
the correction 




























C Te arias sietate acl Bee leg, ¥. 406-1800 deg, F, Wette for for Electronic products as well as instruments and their 

DEM. curved, stationary or moving Bulletin 3511 giving complete component parts require operational condition testing— 
Tn I scteces ienstihtion. cold, heat, dust, humidity, salt spray. 

Whether for development work or for production 

Illinois Testing Laboratories Inc testing calibration, Northern Engineering Laboratories 

“ can supply you quickly with standard or custom built test 

142 West Hubbard Street Chicago, Illinois chambers which will provide all of the atmospheric condi- 

tions your specifications require. 


Model NEL135-43 is typical in performance— 
-100°F to +160°F; 20% to 95% R.H. in the physical 
range; altitude simulation from sea level to 80,000 feet. 
(46" Hg. absolute) The graphs below show actual flight 
simulation curves of performance of the unit pictured 
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Rugged construction—complete shock and vibration 
isolation—Electronic indicator controller—-full view obser- 
vation window—fully automatic operation—high and low 
frequency electric connections from instrument panel to 
chamber interior—temperature controlled to plus or minus 





EVERY DAY we are shipping these precision pres- 


sat the pro- sure gauges to be used in place of dead weight 0.2° F of selected temperature—fully mechanical refriger- 
testers. They are accurate, dependable and easy ation with complete refrigeration control—Freon 22 re- 
nt A alge- frigerant—feature this laboratory instrument. 


to read. Delivery—2 to 6 weeks. 
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For complete details write for bulletin No. 20. 






RANGE FROM 0-60 Ibs. to 0-10,000 Ibs 


aaa es! ma NORTHERN 
ENGINEERING 
LABORATORIES 


5O CHURCH ST., N.Y. C. 
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forlow Heat 
Transfer Applications 


use CHACE 
ALLOY 


No. 77Z 


In the illustration above is shown a 
simple test that compares the heat transfer 
of Chace No. 772 Alloy with some common 
metals. One end of each rod was submerged 
in boiling water and temperatures read at 
exposed end with a room temperature of 
80° F. Note that the increase of tempera- 
ture over room temperature of the exposed 
end, of the copper rod, for example, was 
approximately five times that of Chace No. 
772 Alloy rod. The drop in temperature in 
the copper rod was less than 10% as com- 
pared to a drop of over 50% in the Chace 
No. 772 Alloy rod. 

The thermal conductivity constant (cal./ 
sec./em*/°C/cm) of 0.02 is far below the 
value of ordinary metals or alloys, and thus 
makes Chace No. 772 Alloy ideal for low 
heat transfer applications. Bulletin A-942, 
giving detailed information on the physical 
properties of Chace Manganese Alloy No. 
772, sent on request. 


. wu. : 


Thermostatic Bimetals and Special Alloys 
1609 BEARD AVE + DETROIT, MICH. 
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ACEco | 


Remote Control Speeds Testing , 
Motors for U. S. Aircraft § 


NEW and more efficient method of testing and bres 
dine in aircraft engines was revealed when enging 
of the Minneapolis-Honeywell Regulator Co. announced 
installation of more than 100 sets of special control deyig 
and recording instruments in one of the nation’s newest , 
largest airplane engine manufacturing plants. For the §j 
time in the history of the aircraft engine industry, defyj 
control of the entire engine-testing sequence can be my 
aged by one man from a single control point, said Johy 
Haines, manager of the air-conditioning controls divisioy 
the company. Previous methods required the constant , 
tention of at least two highly-trained engineers and ay ; 
sistant to record operational data, he stated. 

More than 500 test cells using the Minneapolis-Honeyy 
controls are already in operation or nearing completion, | 
said. These include Allison and Buick. In addition, ma 
plane manufacturing plants are utilizing the new equi 
ment to speed production and obtain more accurate recor 
on motors going through tests and modifications. 

Tests are conducted in special rooms called test cel 
found in every plant manufacturing engines and at Am 
and Navy Air Bases and Depots. The test cell itself is ¢ 
tremely complicated, Haines said. Fuel lines, oil lines, : 
ducts, throttle controls, temperature and pressure measi 
ing instruments and a maze of wires and tubes necessary 
start and control the motor are attached to permanent c 
nections within the cell. These connections are remotely c 
trolled by the company’s specially designed switches, co 
trollers, motors, dampers and valves so that a test engine 
may sit outside of the test cell and maintain complete cw 
trol of the motor undergoing tests without ever getting! 
from his desk which is protected from the motor by thy 
windows of heavy shatter-proof plate glass. The test en 
neer can simulate all the varied conditions the motor mig 
encounter when flying from 1,000 to 40,000 feet and fr 
tropic heat to sub-freezing temperatures. 

Each of the new test cells has more than 40 pneumat 
control valves, Haines said. Other switches, controllers a 
valves control carburetor air temperature and pressure 
gasoline flows and temperature, engine cylinder temper 
tures, singly or in groups, oil flows and temperature, a 
ventilation and Prestone and oil temperature control { 
liquid-cooled engines. Two of the three men required to 1 
earlier test cell equipment manually adjusted valves al 
switches, Haines continued, while the third read instn 
ments and maintained all the necessary records on engil 
performance. Now, autographic instruments made by ‘4 
Brown Instrument Co., subsidiary of Minneapolis-Hone 
well, record operational data of the engine so that comple 
charts of its performance are available before shipment. 





An Electronics Mystery Solved 


HAT gas dissolves in certain metals just as salt @ 

solves in water may lead to the production of long! 
lasting electronic tubes which require less power to opera! 
—such was the discovery reported to the American Physi 
Society by Dr. Harvey C. Rentschler, Director of !esea 
for the Lamp Division of Westinghouse. To his fello 
physicists he reported the results of his experiments & 4 
ravel one of the unsolved mysteries of electronics, name! 
















re emitted from metals to set up a flow of 


‘ag , such tubes as those for radio and X-ray. Dete r im i ne 


xperiments during the last eight years have led to the 
Jusion that atoms of gas—oxygen, hydrogen or nitro- FUEL CONSUM PTION a 
actually dissolve in the crystalline structure of some 
als just as salt dissolves in water. These gas particles 
«jgosen” the electrons in this structure, causing them 0 j L C i R C UJ LA TI 0 N ees 


fe emitted from the metal more readily when heat or 


ic al ed. 
ae anation,” Dr. Rentschter declared, “should re- DEVELOPED HORSEPOWER 


in lor lasting tubes and accomplish important sav- 2 e 
in the size and number of electric batteries, generators of Aircraft and Other Engines 
b other apparatus needed to supply the filament power. . 

h improved tubes would be the result of better cathode with 
struction,” he continued. 

r, Rentschler first discovered, in 1935, that a small 
xygen reacting with such metals as thorium, 
d barium speeded electron emission, but found 
ir effect was not obtained with commoner metals 
h as iron, nickel, copper, zirconium, titanium and others. 
sing a pure form of zirconium, titanium and hafnium,” 
explained, “we now have found that these metals, too, 
, likewise affected by oxygen as well as nitrogen and 
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rogen. 3 
‘When these metals in a pure state and mounted on a 


e of tungsten are heated in a vacuum, they will melt into 
soft globule. When the pure metal is heated in oxygen, 
jrogen or nitrogen at a low temperature and then at a 
| higher temperature in a vacuum, it becomes brittle and 











Left to right: Tach- 
ometer, Revolution 


rn i i i c ter, Timer. 
‘After an appreciable amount of gas is ‘dissolved’ in the oun 


tal and all excess gas removed, the metal can be heated 

temperature as high as 2,700°F. The fact that there is 

pressure increase in the vacuum tube shows that no fur- 

pr gas is liberated. The gas apparently dissolves uniformly 

form what we call a ‘solid solution’ in the metal. From SPEED MEASUREMENT 
h metal can be made excellent cathodes.” 

Although physicists had known that oxide-coated cath- 

es emit electrons more readily than cathodes of plain 

tal, they had been unable to use oxides for it gern The Standard Electric Improved Chrono- 
hes, Dr. Rentschler pointed out. This is because the hig ‘ 

tage sets up such = ele electric field that the oxide- tachometer—Ty pe CR—has such salient 
ating is torn from the surface as — Such a coat- features as: Automatic Reversing—direc- 
r consists of a paste baked onto the metal. : : : 

be diaaiiines i into the metal, however, it may be pos- tional rotation of flexible shaft may be com- 
ble in the future to produce gegen wig agen sd pletely disregarded. Rigid Cast Freme— 
motor by thyeh-voltage tubes, he continued. The oxide in this case be- o : ; 

. The test - mes an ade part of the basic cathode metal and can- readily mounted integral with your present 
the motor migipt be torn off by the strong “pull” of the electric field. panel and assuring freedom from distortion 




























































) feet and fr : : 

mm and and from strain on members. Furnished also 
n 40 pneumat ' D; d Beari in portable case or flush mounting case. 
controllers a nstrument Pivots an earings 4 : 
<a geen A ae ARN Shaft Coupling C onveniently Located—flex- 
ell cagy e form of oscillation is at its worst when you decelerate ible shaft coupling will be located, to your 
rt ;mmd reverse very suddenly by hitting the boxes. The prac- order, at the rear, at either side, or at top or 

"eA e al lesson we learn is that the aim of vibration engineers z 
meyuired to 1 not only to “reduce” vibrations but to transform rough bottom of the gear housing. 


ted valves an 


Dcend tint ructural vibrations into “smooth” panel-board vibrations. We also manufacture Precision Stop 


e smoothest form is known as harmonic motion; it has 


ele a e smallest acceleration values for a given amplitude and Clocks; design and build Distribution and 
eapolis-Honege ney; it is represented on paper by the srs sine Test Panels to specifications. Write for ad- 
that complemtve of an ideal alternating current. The roughest form is 
‘tt comp iy Meaetekc Minick caeme sehich thethelioniiy, tanptien in8- | dress of nearest branch office. Address Dept. 
." te speed, rest, infinite speed in the other direction, rest, 1-6. 

d so on. 





Modern vibration-engineered panel-boards have nearly 
fect harmonic oscillations. The mountings absorb high 


| | THE STANDARD 
celeration values and protect all parts of instruments 
lat are rigidly fixed to one another. But, as the first three E L E * T R i * T | | f 5 C '@) ‘ 


periments demonstrated, looseness means rattling, even | A ; 
hen the constantly-recurrent G’s have extremely small Split-Second Measurement by Standard” 
ues. The looser a bearing, the greater the impacts; the | ; 

aller the contact area, the higher the unit stress. That is SPRINGFIELD, MASSACRE UANT 
hy such strong materials as those of pivots and jewels are 
cally weakened and injured by vibrations. 
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Casy sbefes ald in one unit - 


INDUSTRIAL PRECISION CLEANING MACHINE 
CLEAN and DRY instruments, meters, gauges, bearings — 
all small parts, Speedily, Easily, Perfectly. L & R is used by 100 
Industries. Write for illustrated, descriptive literature. L & R 
chemists and engineers will help you. 


LaR MANUFACTURING COMPANY 
84 CLINTON STREET, Dept. AH. NEWARK, NEW JERSEY 


Magie Words foz 
IMagie Relays 


“Qousult 
Kurmana” 


According to what they* tell us, 
we’ve got more on the ball than 
most manufacturers of relays. 
More in the way of up-to-date 
plant capacity. More in experi- 
ence. More in sheer ability. 
More in buyers’ confidence. 
Perhaps that’s why, today more 
than ever before,“CONSULT 
KURMAN” is the buy-word 
for any user of relays. Maybe 
we can’t come through with 
deliveries on what you need, 
when you want it, because of 
our war work. But, we can 
think, plan and work on your 
relay problems. 


*(Names upon request). 


KURMAN 


30 NORTHERN Buvo. Lonc Istano City! NY 
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ELECTRON TUBES 


Continued from page 338 


This unilateral conducting property of the 
it to serve as a rectifier of alternating current. 
nating potential is applied to the plate, as s| 
13 and 14, the plate will be made alternately , 
negative. Since the tube conducts current 0) 
plate is positive, the negative half of the cycle | 
and there will flow in the plate circuit a pulsa 
of the type shown at B in Fig. 14. A singk 

















SOURCE OF A.C 


Fig. 13. When an alternating potential is applied to the plate 
current will flow only during the successive half cycles when the 
plate is positive. 


kind, therefore, constitutes a half-wave rectifier and as suc} 
it has been extensively applied in the charging of storag 
batteries. The “Tungar” and “Rectigon” battery charger 
in universal use today employ rectifying tubes of this ger 
eral type. 

This rectifying principle of the two-element thermioni 
tube or diode was first recognized in 1905 by John A. Flem 
ing in England. At that time Fleming was engaged in th 
development of a system of wireless telegraphy and ot 
tained a patent on the use of the “vacuum tube” as a de 
tector of high-frequency electrical oscillations. This patent 


NSN SY ee 
ae 


ee i -. \ HALF WAVE RECTIFICATION 
© Lar TN, NEN FULL WAVE RECTIFICATION 


Fig. 14. Wave diagrams showing half the full-wave rectification 











is one of the most fundamental patents in the entire history 
of electron tube development. From this rectifying property 
also is derived the English term valve to designate the 
electron tube. 

The arrangement shown in Fig. 13 provides half-wave 
rectification. Where it is desired to produce full-wave rect: 
fication, two tubes, or a modified form of tube having tw’ 
plates, may be used in circuits such as shown in F'lg. 18. 
Although two tubes are used at A, only one is in use at one 
time. While the plate of one is charged positively the plate 
of the other is charged negatively; thus, while one tube i 
conducting the other is inactive. The instantaneous direc 
tions of currents in the circuit for two successive halves 
the cycle are shown in Fig. 16. 

We have now explained the first simple property d ap- 
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as shown in 

sn n in Fig —_ 
ately positive .. 

F —etlve gj a 
nt only when P ¥tt— + nat {> ac This is the shorting type. As the 
‘cle is uppresy | ~ armis rotated from one position 
pulsating currey eH to another the adjacent contact 





points are’ ‘shorted” (bridged). 





ingle tube of th 











a i ® | or 
FULL WAVE RECTIFICATION "“NON-SHORTING” 
Switches 





This is the non-shorting type. 
--TUBE HAVING TWO PLATES As the arm is rotated from one 
position to another, the arm 
lifts up, and only one contact 
is touched at a time. 
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attery charger 

ibes o is gen : ? 
8 of this gen Fig. 15. (A) Diagram showing two diodes connected to give full- 

wave rectification. (B) Diagram showing how a single tube with 

nent thermioni two plates can be used to give full-wave rectification. 
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~_ 16. Diagram howinn the inecantancous direction of current in 
. rious parts of a full-wave rectification circuit during successive 
perty and ap halves of the cycle. . 
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VOLUME 
IS WASTE 


IGHTNING typifies volume of electricity, but it is useless to man because he can’t 
CONTROL it. In like manner mere volume in heat treating or chemical industries 
signifies litle unless accurate temperature or pH control is constantly maintained. 
Potentiometers are supreme for this purpose and the heart of these instruments, for a quarter 
century, has been in most cases the Eplab Standard Cell. It is 
a “yardstick” for translating voltage to temperature or pH. 
The first commercial cell of its type made in America, it has 
been constantly improved by research. Practically our entire 
production is devoted to this one product. 





THE EPPLEY LABORATORY, _ NS. 
SCIENTIFIC . MENTS 


BSwrost. saeee We Pb “t S. A. 


Bo Standard CELLS 


TEST WITH “— 


_TELRAD © 


CRYSTAL-CONTROLLED 
FREQUENCY METERS 


TELRAD 


For Field, Aircraft, Ma- 
rine, Factory, Laboratory 
or Shop Use. 


Portable 
or. A.C. 
Models 


@ Extremely easy to operate. No calibration or tuning charts are 
necessary. 

@ Transmits accurate frequency carrier signals every 10 KC and 
every 100 KC from 100 kilocycles to 45 megacycles; also marker 
carriers every 1000 KC from 1 megacycle to 120 megacyclies. Can 
also be used for frequencies of less than multiples of ten. 

@ Ideal for setting transmitters that are not crystal controlled on 
any desired frequency. 

@ Checks accuracy of field or production oscillators. signal gener- 
etors, and frequency meters that are not crystal controlled. 

@ Checks frequency characteristics of crystal controtied transmitters 
or receivers. 


Send for New “Telrad” Bulletin 
FRED E. GARNER CO., 46 E. Ohio St., Chicago 


FRED E. GARNER CO. 


? Manufacturers of Radionic and Cptical Equipment 
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plication of the electron tube. Surely there has } 
about it that might be called difficult. Nothing t! 
quired any profound know ledge of physics or ek 
ory. Indeed, the whole thing is quite as easy to 
as is the action of a commutator on a motor. 

In the chapters that follow, more involved I 
electron tubes will be discussed but if one unde 
fundamental principles here outlined, no troubl 
experienced in grasping at least some of the mo; 
principles. 

The tube we have considered is the diode—having only ty 
primary elements. A tube with three elements is called 4 
triode, one with four elements a tetrode and one with five 
a pentode. All tubes can be classified according to they 
general family names: diodes, triodes, tetrodes, pe ntode 
etc. However, there are many other names by which tube 
are known. Thus, there are phanatrons, thyratrons, pio. 
trons, kenotrons and dynatrons, and there are grid glov 
tubes, cathode-ray tubes, x-ray tubes, high-vacuum and gag. 
ous tubes, etc., and new types are continually making the 
appearance. 

This variety of names is naturally confusing to the | lay 
mind or to the electrical engineer not directly concerne 
with tubes, but it need cause no confusion if we consider 
tubes according to their function rather than by name—g. 
cording to what they can do. Thus when we speak of a; 
x-ray tube there can never be any doubt as to what js 
meant, though an x-ray tube might also be called a diode 

So in the beginning we shall not concern ourselves with 
the technical names which have been applied to various 
kinds of tubes but will endeavor to explain their action and 
indicate their purpose simply and directly as we come ty 
them. 
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Work, Fight, Give—Make Democracy Live! | 


rouGH? 


YOU'RE EQUIPPED 
TO HANDLE THEM 


ie Both the electrical and. 
mechanical. character- 

istics of UTC transformers: 

are designed to ‘cuss 
tomer's specifications, 

The wide variety of UTC; 

formed drawn, extruded) 

and die-cast ‘cases are! 
augmented by complete! 
facilities at the UTC 
plants for the manufac: 
ture of special sizes and! 
shapes to exact require: 
ments. | 





‘: _ If you have-c special problem, 
ma we e have an a oppertinity to cooperate? 
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ate The Arnold Engineering Company is proud to receive the Army-Navy “E” award 


for great accomplishment in the production of war equipment. We realize that 


sing to the lay = cme 


replies = Sa this award carries with it not only honor, but a responsibility. The manage- | 
ye consider =~. i. P ‘ ‘ 
| by name—ac fe = ment and personnel of The Arnold Engineering Company will continue with the 
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ee = THE ARNOLD ENGINEERING (OMPANY 


iS we co t 
a 147 EAST ONTARIO ST. » CHICAGO, ILLINOIS 


same high devotion, energy, and skill to turn out products for the war effort. 








ae Specialists in the Manufacture of 
so Ue ALNICO PERMANENT MAGNETS * CAST ARMOR + SPECIAL ALLOYS 
e a wy 


| i asian 8 


- 
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JIPPEDpFROM DESTROYERS TO DAMS © 


TH EM ... “BENDIX AUTOSYN” systems offer broad 


-...- J possibilities for remote indication and control. 
electrical and) 

|. 'character. HE “BENDIX AUTOSYN”’ systems of remote indication 
~ transformers: 4 pen control have for years been serving our Navy 
ned fo:cus/™ and Merchant Marine. Now, this rugged, precision-built 
Ye cifications, equipment is finding equally vital uses in many other 
driaty of UTC] fields... on giant power dams, for example. 

: Through a simple, five-wire system, one Transmitting 
“auTosyN” Motor synchronized with one or more Re- 
ceiving “auTosyN” Motors provides accurate, dependable 
remote control of motors, valves, gear speeds, lighting 
at the UICIM systems, ete.; or remote indication of position, tempera- 
the manufac: ture, pressure, quantity or well-nigh any other data 
cial sizes and! measured by instruments. 
sxact require-| Such a system will save time, eliminate errors, speed 

| production for you. Write today for full information. 


awn, extruded 
st “cases are 
by ‘complete 





| 
m, \fmhe “BENDIX AUTOSYN” System is a THE INVISIBLE CREW 
> ital member of “The Invisible Crew” — 
operate 4 precision equipment which 25 Bendix 
JB lonis, coast to coast, are speeding 
© our fighting crews everywhere. 


ee Hanson Place, Brooklyn, N. Y. 
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EMBY 
SELENIUM 


Input 5 volts. Half wave. Continuous dc 
current 1 ma. Used with meters, detector 
circuits, bias voltage. 


N2 


el ba - j 
Input 10 volts. (> Full wave 
Bridge. Con Tl tinuous 
dc 10 ma. Unbreckable plastic case with 


mounting extension. 








input 10 volts. Full wave bridge. Contin- 
vous de rating 35 ma. Mounted in alum- 
inum case with mounting extension. 


Permanent characteristics. Unlimited life. Tem- 
perature range, —70° to +70° C. Unaffected 
by severe atmospheric conditions. Increased 
efficiency with increased temperature. Sealed- 
off units supplied for aircraft services. Rectifi- 
cation is instantaneous, no warm up period 
required. No moving parts. Shock proof. Series 
N & S have satisfactory frequency character- 
istics and can be used in the frequency range 
vp to 100 kc. Immediate delivery on many 
types. Available through your Electronic Parts 
Distributor or write: 


OF AMERICA 


B Manvfocturers of EMBY Rectifiers, 
Photo-Electric Cells and allied 
scientific products. 


| 3800-1804 WEST PICO BLVD. 
ROS ANGELES, CALIFORNIA 


Eastern Sales Division: 2957 - 214th St., Bayside, L. I. 
Tolephone: Bayside 9-8958 
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Photoelastic Analysis 
Increases Strength of 


Turbine Bolts 


HREE-DIMENSIONAL photoelas- 

tic analysis, applied for the first 
time to the ordinary nut and bolt, has 
shown how to increase the effective 
strength of huge turbine bolts as much 
as 40%. Dr. M. Hetenyi of the West- 
inghouse Research Laboratories reveals 
that the use of a nut with either ta- 
pered lip or tapered thread makes the 


Fig. 1 


effective strength of the fastening from 
20 to 40% greater. Because turbines 
work at nearly 1000°F.—almost a 
cherry-red—the big bolts holding the 
parts together encounter extremely se- 
vere service conditions. Dr. Hetenyi 
made transparent Bakelite bolt models 
1” in diameter (the steel bolts used on 
some turbines are 6” in diameter and 


NUT WITH 
OUTER SUPPORT 





weigh about 500 lbs.), applied nuts of 
different types and loaded them in the 
same way they would be loaded in serv- 
ice. (Fig. 1.) The stressed models then 
were annealed 3 hours at 120°C. and 
cooled to room temperature, after which 
a %” thick length-wise slice (Fig. 2) 
was cut from the center of each. Stress 
lines or fringes, “frozen” into these 
slices by the annealing process, art 
made visible by the use of polarized 
light and show that the maximum 
stress, regardless of kind of nut used 
usually is at the root of the thread 
nearest the bottom of the nut. (Fig. 3.) 





Autographic Creep Test 


N automatic and autographic 1 


strument now measures the rate 
at which metals flow when heated and 
stressed in the General Electric Re 
search Laboratory. Not only does this 
release for other important work the 
attention of a man _ who former 
watched the metal sample through 4 
microscope; it also is more sensitiv 
than any human observer and more " 
liable. It never tires. 

These measurements of the ¢! 
materials are being made by Dr. 
Dushman, assistant director 
Laboratory. Since a steam turbine, for 
example, operates with greate! effi 
ciency the higher the temperature, met 
allurgists try to create alloys whic 
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132 LAUREL STREET 


STANDARD AIR COOLED POWERSTAT 


For more than five years SUPERIOR 
ELECTRIC COMPANY has specialized 
in CONTINUOUSLY VARIABLE 
VOLTAGE TRANSFORMERS and 
has won the confidence of THE ARMED 
FORCES AND INDUSTRY. Investi- 
gate POWERSTAT VARIABLE 
TRANSFORMERS for your control 
problem. Standard types are manufactured 
for single or polyphase operation on 115, 
230, or 440 volts. 


SECO AUTOMATIC VOLTAGE REGULATOR 


Incorporating a Synchronous 
Motor Drive, SECO DIS- 
TORTIONLESS AUTO- 
MATIC VOLTAGE REG- 
ULATORS deliver constant 
output voltage with variations 
of applied voltage and fre- 
quency. The output is unaffect- 
ed by changes in power factor 
or magnitude of load. Avail- 
able in sizes up to 75 KVA. 








No longer is it necessary to sacrifice range and smoothness 
of control by using antiquated, inflexible tap changing 
devices and heavy wiring to control A.C. voltage and power. 
SECO has solved the problem of obtaining a continuous, 
distortionless and simple control of large amounts of power. 
A standard line of MOTOR DRIVEN POWERSTATS 
in sizes up to 75 KVA for single or polyphase operation on 
115, 230 or 440 volt circuits is available. You can select a 
standard unit for your application or where necessary special 
designs can be manufactured to meet your requirements. 


Engineered combinations of POWERSTAT VARIABLE 
VOLTAGE TRANSFORMERS and «a HIGHLY 
DAMPED SYNCHRONOUS DRIVING MOTOR of 
low fundamental speed are the answer to efficient, quick, con- 
venient and continuous control of power. 


Bulletins: Powerstat 149 SI. Power Regulator 163 SI. 


SUPERIOR ELECTRIC COMPANY 


BRISTOL, CONNECTICUT 
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will hold their shape under hich stress 


and the greatest possible erating 
temperatures. Dr. Dushman (left in 
photo) described an accelerated method 


for making creep tests. Th conven. 


e tional tests use a bar of the sam 
ay ee ad Sample 
INSTRUMENTS metal, which is heated in a specig] fur. 
nace to the range of operating tem. 
peratures, 800-1400°F. Such tests may 
require months to complete. The ney 
method uses a thin wire of the meta] 
conducting a current which heats it to 
perhaps 2000°F. The wire is enclosed 
in a glass cylinder which permits the 
tests to be made in nitrogen to pre 
venting rusting. A weight is attached 
to the wire. Through a microscope fp. 
cussed on the lower end, the observer 
watched and measured the slow stretch. 
ing, perhaps half of one percent ap 
hour. Data were obtained much more 
rapidly by this method than by the 
previous ones. 

To make the measurements automat- 
ically, J. T. Mireles Malpica (right) 
Mexican-born engineer of the G-E Gep- 
eral Engineering Laboratory, devised 
the robot; and the apparatus now used 
was constructed by Eric T. Asp, of the 
Research Laboratory. This device has 














Deliveries under government requirements are fa 


ratbhe hee Moh aba VeMt-ta tot it lore) eleu-leetet-Mee:t-telrz-Leceret 
eesestestettel MeeMe sua lah ae leluaa- ome Bale) (aaameltia ett: 


TRIPLETT ELECTRICAL INSTRUMENT CO. + BLUFFTON, OHIO 


IGNITION HARNESS 
LES? eS 


ALL FIELD 





SURVEYS. 
yo 9 Zz? not yet been placed in production for 
: commercial use. The operating princi- 
ple of the device has been used success- 
fully for years in measuring micro- 
scopic dimensional changes as in mag- 
netostriction changes. 
mgs This principle may be demonstrated 
Paulin Surveying | oa \" with a flashlight and two combs. Hold 
Aneroid & 2 ; A one comb over the lens of the flashlight, 
; and you can shine a spot of light on a 
for highway con- nearby wall. Now hold the other comb 
struction, drainage : . over the first, close to it with the teeth 
and irrigation sys- parallel, and move the second comb very 
tems, dams, water slowly. When the teeth of one cover 
lines, mine ventila- _ a ; the openings of the other, the light |s 
tion surveys, all divisions of civil engi- cut off. But when the second comb 


neering are speeded up by the NEW . . ce . clear 
Paulin Precision Surveying Aneroid. Read- High Voltage Test Equipment for a on — of oy deed 
ings to two feet over a range of 4500 feet | checking Aircraft Ignition Harness aac the flashlight fhe comb 


are as easy as reading a watch. Other z a ; ye 
models cover ranges to 18,000 feet. Write in Service. were firmly fixed, and the width of the 


for complete literature and FREE COPY teeth and openings were know it 
of the Paulin Altimetry Manual also full Specifications and Prices would easily be possible to measure the 
information on Paulin Precision Barom- upon request movement of the second comb merely 
arene. by counting the alternations of light 


and dark. This is what Mireles Maipica 
— i ety SYSTEM Bria ip Qa meaty D hd did. A light shines through a glass 
1847 SOUTH FLOWER STREET NCORPORATED grid, ruled with horizontal black ‘ines 


LOS ANGELES, CALIFORNIA 9 Liberty Street, Newark, N. J. each 0.004” wide and the same distance 
(hi TREES apart. Attached to the bottom of ‘he 


Preliminary surveys 
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tthe at » Where time lag in a process or equipment exists— ‘ 

- td be. Askania contro! provides stability with speed. | 

ye | By means of a positive displacement metering ~ 

microscope fo. principle the “Askania Hydraulic Stabilizer” avoids - : 

e sow aa = instability by compensating the control according BY, 

+ mech ¢ to metered valve movements. Speed is accom=— 
than by the " plished with the Askania Auxiliary Piston. No dash ; 

ein ee ots are employed. 


the G-E Gen. f » Ascientific approach to the problems of i 
itory, devised 5 
tus now used 


T. Asp, of the Fe ss 
is device has ; copy of which awaits your rec 


is completely. covered in Askania 


ASKANIA REGU 


1605 S. MICHIGAN AVENUE, CHICAGO 





precision vw’ PORTABLE ELECTRIC 
INSTRUMENT WASHER 























eduction for Fili b f ‘ > Use your own proven Onl y Same instrument with ther- 
iting princi- b ings, burrs, etc., from cx 7 SS solvent or cleansing {5 mostatically controlled 
ised success- RO ett. gy alata rl eee liquid such asOakite, heating element for use 
ring micro- poe " ee cae anoe 5 ™ : j soap, powder solu- with low-cost solutions 
as in mag- for this pera Bas “Kae tion, carbon tetra- where constant tempera- 

pay ci es i chloride, trichlor- ture is required, Model 
emonstrated a * ethylene, etc. Commies” «=—-—«C742-B, $85.00. 
ombs. Hold aig - im 3h Cover 
e flashlight, 5 
light on a ‘ p ‘a THOROUGHLY AND SAFELY CLEANSES THE MOST 
en r comb i a | DELICATE MECHANISMS AND SMALL PARTS 
, ne teeth Nt | ) 
1 comb very a\ |) 1. No Abrasions! No Bumping! No Scratching! No Tumbling! Absolutely 
eye cover | r// } || no abuse because there is no moving of the most delicate parts or mechanisms. 
the light is Wi: A Wi 
cond comb Nl | ee 2. Cleansing liquid circulates through complex and odd shaped instrument 
,» the clear \s assemblies—work remains stationary. 

ht passes | : 

F aE noah SS == 3. Keeps disassembled parts to- 5. Compartments can be lifted out. Larger 
idth of the gether;nomixedormissing parts. parts can be just as thoroughly cleaned. 
Po |] 4. Work comes out like new. 6. Drain well at bottom for dirt elimination. 
vy ire we 4 | WRITE FOR LITERATURE 
s of light HI AIRCRAFT INSTRUMENT DIVISION 
oe i|—f NAXON UTILITIES CORPORATION 
: 4 : me | | ig aa Engineers and Manufacturers of Precision Electrical Devices Since 1922 
apt er , 2101-11 WALNUT STREET, CHICAGO, ILLINOIS 
“Se ie de A.C. ONLY ay World’s Leading Manufacturer of Portable Electric Washers 
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BARBER-COLMAN POWER UNIT 


ON NORTH AMERICAN 
ADJUSTABLE PORT VALVE 


These POWER UNITS are ideally suited for industrial 


applications. 


They feature built-in limit switches and 


a high torque motor with gear reduction, oil submerged, 
for long life and dependable operation. Control action 
may be governed by a recording or indicating controller 
or other contact making control instruments. POWER 
UNITS are available for ‘on-off’, floating, and pro- 
portioning modes of control, including proportioning with 


manual or automatic resetting. 


While for Bulletin F-19172 ‘POWER UNITS" 


1202 ROCK STREET 


BARBER-COLMAN COMPANY Solel Gite) a:ea laa belt 


Facilities for complete pro- 
duction—any quantity, 1 to 
1,000,000. 


Silk Screens made up for any 
design; reproductions may be 
made directly on article with- 
out machines; complete di- 
rections furnished. 
We're helping companies engaged in 
all types of war production ... if you 
bave a marking problem of any nature, 
ask us for information ... We've bad 
experience with all surfaces, ail fin- 
ishes, all government requirements. 


COLONIAL 


PROCESS SUPPLY CORP. 
136 West 23rd St., New York 
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LITTELFUSE 


Improvement , 


Extractor Post 


Type of fuse mounting for instru- 
ments and small applications. 


LITTELFUSE No. 


== 


For 3 A G fuses. Black bakelite body. Red ex- 
tractor knob. MEETS UNDERWRITERS’ SPE- 
CIFICATIONS. Tool operated. Lengths 134” 
from front of panel, 214%” over all. 
LITTELFUSE 
1075-A 


Same as above but finger- y 
operated. Picture shows ° 
a 


fuse inserted in knob. 
Two of many Littelfuse 
types. 

FUSES FOR EVERY 
INSTRUMENT PURPOSE 
Make sure with exclusive Littelfuse features. Also 
Be. Cu. Clips, Panels, all accessories. Write 


LITTELFUSE INC. 


4759 RAVENSWOOD AVE., CHICAGO, ILL. 
229 ONG ST., EL MONTE, CALIF. 


Fuse Every Electrical Instrument for Safety! 








1075 


test wire is another such ¢ 

in contact with the first. A i, 
an enlarged image of these ¢ 

surface of a photocell. A eNsitive 
recorder makes an ink-on-pa Peron 
of the changes in current from the 
photocell, hence in the ¢! 
brightness or the movement 

ond grid. In this way it is possible +, 
measure an extension of the wire 
small as 0.0001”. . 


» Nea 
S forms 


1S ON the 


th 
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{ the See. 





Woman Pilot Becomes 
Instrument Technician 


Miss Ruth Young, 21-year-old fiye, 
from Cincinnati, Ohio, shown while be. 
ing interviewed by Earl C. Brady. 
TWA Field Representative, relative ¢ 
employment as instrument techniciay 
at a TWA maintenance depot. She was 
one of the first women to take the Mas. 
ter Instrument Technician course at 
American School of Aircraft Instry. 
ments, Glendale, Calif. 





| = 
4 











“T first became interested in aircraft 
instruments when I did winter flying in 
Ohio,” said Miss Young. “You really 
learn to appreciate the instruments on 
your plane when you are not sure of 
your position and visibility is poor. 
Wishing to know more about aircraft 
instruments, I came to California and 
found the Master Instrument Techni- 
cian Course, at American School, just 
the course to give me the training |! 
wanted. Since then, I have decided to 
make instrument maintenance my pro- 
fession and hope to become employed 
by TWA as an instrument technician. | 
feel that the future in Aviation is un- 
limited; particularly in the field of air- 
craft instruments after the war.” 

TWA inaugurated the use of women 
instrument mechanics at its Kansas 
City maintenance headquarters in 1942. 





Controller Safeguards 
Magnesium Grinding 


ARKED production speed-up, to- 


gether with safeguarding of 
personnel and equipment, is resulting 
from the installation of automatic 
feeder control for the pulverizing 
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oe Ml enacial oil proble \ ge’ 
ment f the see. specia ol p mM 
it 1S p SSible to \ ’ 
of the Wire as 

“BB rp you have a special oil problem, submit it to Distillation 
— | Products, Ine. Possibly one of our light lubricants already 


Becomes available will provide the answer; if not, let us attempt to 
echnician  ***" 


In the development and commercial operation of its unique 


* a fluid appropriate to your needs. 


L-year-old flye; pe ° 

hown while te molecular stills, Distillation Products, Inc., has produced Outstanding Advantages of 
arl C. Brady, fH many unusual oils from materials not hitherto distillable by High -Vacuum Distillation 
Ive, relati ye to } hic ac 2G " } 2 eV 1 » 

ent Sudha any other method. This has resulted in the evolution of en- of Lubricants and Fluids 


depot. She was  tirely new types of products, now in use as lubricants for 
take the Mas- 
ian course at 
reraft Instry. 










‘nstruments, small motors, and watches, and as damping @® Makes practicable the use of entirely new 


fluids. They have been found especially valuable under con- sources of raw materials which offer dis- 

? tinetly different characteristics. 

ditions of extremely low temperatures. ) 
. . 2 “e " ry %° Y_* ep nl o. 7. _y + , sic a 
Enlist the services of “High-Vacuum Headquarters.” Write Provides a wide variety of physical proper 

tod utlining your specific problem ties in new oils, and oils of known origin. 
ay, ra) y Ss >» = 











DISTILLATION PRODUCTS, INC. 


Jointly owned by EASTMAN KODAK COMPANY and GENERAL MILLS, INC. 
ROCHESTER, N. Y. 
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... as many Superior Features! 


On hundreds of jobs of all types, Phillsolv, the new improved Tetrachlorethylene base 
solvent has definitely proven its greater efficiency for metal-cleaning and degreasing. 
There are specific reasons for this: (1) Higher boiling point—249°F. This means more 
thorough job of degreasing, more penetration of close metal parts, increased range of 
greases it will remove and absence of corrosive action—because boiling point is higher 
than water. (2) Greater specific gravity—this means flushing effect on work will be more in less time, 










lower vapor loss, and helps keep vapors below breathing point of operator. 







WRITE FOR FREE BULLETIN 


If you have a metal cleaning problem of any kind—or if you want to learn how to do better degreasing, 












war.” faster, write today for full details and prices on this improved solvent. 
e of women i 
its Kansas PHILLIPS MANUFACTURING COMPANY 3426 W. TOUHY AVENUE, CHICAGO, ILLINOIS | 


ers in 1942. 
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equipment of a magnesiun plant ¢ 
JONE : gaged in war work. Developed z 
pny § LOCK, «ne built by Max Mosher, New Yo 
4 Hoy \\§ specialist in grinding equipment th 
KS NO THREAT k automatic controller responds tp , 
\S varying load placed on the iving . 
tor and controls the feeding rate 4 
cordingly. 

Sietisite tie Wied etudiites pes In this magnesium plant the o 
troller regulates the rate of fee , 
magnesium shavings to the grings 
which in turn converts them into fiy 
powder. For reasons of safety 4 
feeder and grinder are housed jp al 
ments of modern militory .2@iip- # arate buildings. Chips are carried ¢; J 

ment, # the feeder through a pipe by air 


sible through close collaboration 
between the Army, Navy ond 
N-Y-T engineers, this unit con- _ 


forms to the most exacting require- 


SU¢ 


tion. If the rate of feed is too gry 
the grinder can _ becom clogged 
whence possible burnout of th 
grinder motor and, worse still, dange 
mi of explosion from severe overheating 
minimum of space. en If the load on the grinder is redycs 
The immersion-proof case has been below full load, the grinding equlpmen 
Siaieteen-tbidtete doo apeliiae johil is not being used to maximum effc, 
ency and war production schedyla 
suffer. 

In installations of this sort there ys 
ually is a 20 to 30% gain in outpy 
while safeguarding equipment, particy 
larly the grinder motor, and the p 
duct itself, against damage. 
| , r Minimization of attendant men, 
| %* a te power is another advantage of auto. 
; ‘ ‘ matization. An operator merely dumjs 


Embodying the very latest in de- : 
sign, its proportions have Been 
engineered to permit maxinvom 


performance, while utilizing only a 


further illustrating the policy of the 


poNoX-T Sample Department 9f 4 


magnesium shavings from a barrel in. 


NEW YORK TRANSFORMER COMPANY yy to a hopper every half hour or », 


26-28 WAVERLY PLACE, NEW YORK my. while the hopper automatically feeds 
y the grinder. 


INDUSTRIAL GRADE BQ OyyyV21Ae 
Our Valuable Stored 
ML 


STEMS BY THE FOOT! 


% The illustrated thermometer 
is typical of the special units 
built by H-B. Available with 

6 to6 stem for deep vats 
Tela Gel Eta aiclaelilolatmelale, 
everyplace where source 





of reading is removed 


if you ales: special 1 100% automatic. 


problem: our devel- 2 No pumps, valves, or auxil- 
opment department iary units needed to read them. 


will be glad to 3 Models available so that readings 
raelilelolel sel i-aaee can be taken remotely from or 
: directly at the tank. 


Accuracy unaffected by specific 
gravity of tank liquid. 


Approved for gauging hazardous 
liquids by Underwriters’ Labora- 
tories and other similar groups. 


H-B INSTRUME 
2525 North Broad Streef; Philadelphia, Pa. 
PRECISION SCIENTIFIC INDUSTRIAL INSTRUMENTS THE L QU IDOMETER corp. 


H-B THERMO MET ERS 36-27 SKILLMAN AVE. LONG ISLAND CITY, Ne. 
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Write for complete details 

































































1€Slun plant 


a Blatt i NEW METHOD OF 
er, Nae iy REMOTE INDICATION 


equipment, gillbor Securing Remote Electrical Indication 
responds to : om Mechar cally Indicating Instruments. 


the driving y Mec! travel can now be trans- 
feeding rate » bel , electrical measurement of 
se dista oved in the ratio of: 1000 

| plant the © “) Mode! A Translator Unit measures 
rate of feed , L thouse inch of travel, giving a 
to the gringlmtraight response by 6 inches of 
to an ment. Dimensions of Unit 


s them into fj ointer 


+ electrical multiplication 
of safety th é 


Sj RT ec within the cylinder of the Transla- 
 oused in seme: t th tio of 1000 to |, or in 
are carried fmt U" the ratio of I 

. O trom. desired ratio. Applied to present 
pipe by air sy Stas -chanically indicating instru- 
ae the +t secures remote electrical 
ecome — clogpej indication without change in present de- 
Nout Of thdMbree of accuracy. There is no loading of 
rse still, dangelllihhe mechanical actuating member, or 
re overheating ‘mpedance offered to its free move- 
nder is reduce n many instances the substitution 
ding equipmenfamet electrical indication for mechanical 
Maximum effiggmmndication increases the dependable ac- 
ction schedyledmee’®°Y of the instrument. 
7 Compensation for the effects of changes 
t ambient temperature may be pro- 
‘ded, Also compensation for effects of 
hemperature change on associated equip- 
pment, particu ont, Vibration proof and shock proof. 
» and the pm Operates on either alternating current or 
age. n direct current with suitable provision. 
tendant menfMWe are prepared to engineer Translator 
ntage of autoMMUnit into your equipment and to license 
* merely dumpsimmepplication. 


m a barrel inf ashcraft Automatic Control Co. 


f hour or », 
natically feed; Dayton, Ohio 


ed is too gre 































S sort there ys 
gain in output 









































MANUFACTURING _ ago Allen B. DuMont had an 


idea —and a fond hope: to make the 


A : G 4 T S WA N T E D cathode-ray tube an everyday. commercial. 


te mass-produced device at a within-reach price. 


Independent manufacturer 


4) 

yh (lf 
n” 

BLE 

Today that idea and hope are fully realized. 

Rugged DuMont cathode-ray tubes are used 


under the most gruelling conditions in plants. 


out in the field. in laboratories, by technicians 
and research staff, produc- ide clita altiins 


with complete engineering 


fon facilities, and interna- And DuMont pioneering continues. Constant 


tional industrial sales organ- alienate diidien: enid deuntmeatons to 
ization wishes to develop new proved production methods; a steadily growing 
fund of application experience — these are all 
yours when you specify DuMont cathode-ray 
tubes and Dumont oscillographs. Write for data. 


markets and products, pat- 
ticularly steam plant or allied 
process apparatus and in in- 
strument and control fields. 
Write brief letter. Address : 
Box 78, c/o Instruments Pub- i 

lishing Co., 1117 Wolfendale : 
Street, Pittsburgh, Penna. 
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The Mark of 
Effective Control 


Process Control for sensitive, stable 
automatic control of temperature, 
pressure, liquid level,flow and other 
factors as applied to industrial 
processes. Responds to changes 
quickly, without overtravel or hunt- 
ing. Ask for Bulletin No. 101. 


Combustion Control that is simple 
but complete for providing econom- 
ical operation 

of boilers of 

200 h. p. and 

larger. Details 

in Bulletin 

No. 102. 


Boiler Meters 
for recording 
combustion 
°° Recorder-Controller 
conditions and 


guiding boiler operators. Described 
in Bulletin No. 44. 


Multi-Pointer Gages for indicating 
factors such as draft, pressure, tem- 
perature and speed. 
These Gages are avail- 
able with any number 
of pointers and any 
scale combination; in 
either the oil sealed 
bell or diaphragm con- 


struction. 


Flow Meters for indi- 

cating, recording and 
integrating the flow of 

Comrol Prive steam, water, sewage, 
air, gas and other fluids. Bulletins 


No. 39 and 300. 


Recorders for pressure, temper- 
ature, drafts, liquid level and other 
factors. 


BAILEY METER 
COMPANY 


104] Ivanhoe Rd., Cleveland, Ohio 
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1 The Month’s NEW 
FINSTRUMENTS 


In this department we strive to report each month ALL the new devices for megs, 
urement, inspection, testing, metering and automatic control—in the form of CONCise 
technical descriptions. When writing to manufacturers directly, please mention this 
department. Or write to Information Section, Instruments Publishing Company, 





0-50-kc. Frequency Meter 


New “Model 500A” Frequency Meter is 
designed to measure the frequency of an 
alternating voltage from 0 to 50 ke. It is 
said to be useful in making frequency meas- 





urements in both laboratory and production 
work. In frequency measurement work at 
higher frequencies it can be used to meas- 
ure the frequency difference between two 
radio frequency signals. It is said to be 
particularly suited to crystal grinding work 
where it can be used to measure the fre- 
quency deviation from the standard quickly 
and accurately. It is said that its simplicity 
and accuracy make it useful in any elec- 
tronic laboratory and invaluable in certain 
production testing applications. — Hewlett- 
Packard Company, 694 Page Mill road, 
Palo Alto, California. 





Time-delay Relay for Aircraft 
Applications 


New time-delay relay, specifically de- 
signed for aircraft applications where time- 


delay drop-out is required, is available in 
two sizes, one providing up to 06.4 sec. time 
delay, and the other up to 0.3 sec. time 
delay. It is said that on many applications 
this relay can be used directly to control 
the desired device, while on others it may 
be desirable to have the relay actuate a 
contactor. To accomplish accurate time-de- 
lay, new relay employs the principle of de- 
laying the decay of flux in a magnetic cir- 
cuit through the use of a single-turn low- 
resistance copper jacket around a section 
of the magnetic structyre. Designed for use 





in a wide range of ambient temperaty 
(95° C, to —40° C.) both sizes are gyits 
for mounting in any position, and COrrog| 
proof, withstanding 95% humidity at 75*4 
on 48-hour tests and operating succesgg , 
immediately thereafter. Normally-clogs 
double-break silver contacts will carry § 
amperes continuously at altitudes up 
40,000 feet. Operating coils can be furnish 
for operation on either a 12- or a 24 
circuit. Whether the relay is energized , 
de-energized, its contacts will remain 4 
correct position without chattering, jt ; 
said, even when subjected to mechanical fy 
quencies of 5 to 55 cycles per 
1/32” amplitude (1/16” total 
plied in any direction, or 
to linear acceleration of ten times gravit 
in any direction.—General Electrie (4 
Schenectady, N. Y. 


second 
travel), a 


when subjected 


Maximum and Minimum 
Registering Thermometer 


New Taylor Maximum-Minimum Ther 
mometer in Tenite housing embodies vari 
ous improvements: (1) Material. Instead 
former sand cast Navy bronze housing wit 
brackets of same mat 
rial, weighing 21 oz. fin 
ished, molded Tenit 
case 8% oz. This | 
eliminated the use of 4 
extremely critical mate 
rial and saves weigt 
which in the 
is important 
ing for other 
nearly 50 tons of criti 
cal bronze on one Con 
tract alone). (2) Finis 
of plastic housing is per 
manent, whereas Nav 
bronze, while resistal 
to salt water atmos 
phere corrosion, 
be polished 
(3) Improved Desig 
Former case of Navy 
bronze was of box-like 
design with sharp edge 
and sharp corners, ll 
volved separate metal 
parts to protect ther 
memeter bulb against 
breakage. Plastic col 
struction permitted 
streamlining design and 
incorporating more ef 
cient protection for ther 
mometer. (4) Elimine 
tion of Expensive Fin 
ishing Operations ; 

er case require 

and prepa! 

the raw castings, fine grinding, 

and buffing to produce a smooth 

Plastic housing by eliminating all t 

more man hours available for ot! 

(5) Better Delivery. Foundry wor! 

Plastic moldings speed up deliveri¢ 

than half of time formerly requiré 

lor Instrument Companies, Roches! 


ageres 
(consery 


purpose 


has 
continuall 


siderable grinding 








em temperaty 
1 Ss ZES are suites 
ition, and corsa 
humidity at 75° ¢ 
rating Successfylj 
Nor Mally-clogs 
acts will carry 9 
t altitudes up 
Is can be furnisha 
a 12- or a 24-y9 
ay is energized 4 
is will remain 
chattering, jt 
to mex hanical frd 











Flow-rate Indicators 


Announcement 
of new indicating 
float type flow-rate 
indicators states 
that makers have 
improved and pat- 
ented the design 
which they supply 
as shown in the ad- 
jacent illustration, 
by providing a cen- 
tral guide rod se- 
curely held by crow- 
foot fixtures at the 
top and bottom. 
This guide rod is 
said to eliminate 
wobbling and to 
make accurate 
reading easy. Float 
is also of a new de- 
sign, consisting of 
opposed cones 
which give a 
streamlining effect 
that tends to steady 
or stabilize its re- 
sponse and to pre- 
vent an accumula- 
tion of foreign mat- 
ter on top of or in 


les per second it to affect the cali- 

total travel), a bration, Spring 

Yr when subjects ss top and bottom have a cushioning 

ten times gray on and prevent sticking of the float or 

ral Electrie ( nage to the gauge glass. New indicators 

supplied in various standard sizes up 

00 ft.8/hr. capacity, but can be sup- 

¥ 4d for greater volumes and also for cer- 

a liquids. —The American Gas Furnace 

Minimum fBipany, Blizabeth, N. J. 

rmometer — ee 












-Minimum Ther 
& embodies vari 
uterial. Instead m™™New “A3” and 
ynze housing wit 
8S of same mate 
ighing 21 oz, fir 


ividual factor 


Sealed Switches 


“*A5” 
Bakelite cases to protect contacts against 
. dust, sand and oil—said to be greatest 
of switch 


switches are sealed 


failure. This 


molded Tenitq@mitive protection feature is essential in 
% oz. This h trical control units for newest types of 
ted the use of aygmcraft and ground equipment, especially 


















ly critical mate 
id saves we 
in the 
ortant (consery 
other purpos 
50 tons of criti 
nze on one con 
one). (2) Finis 
ic housing is per 
whereas Navy 
while resistant 
water atmos 
orrosion, has to 
hed continually 
proved Design 
case of 
was of box-like 
rith sharp edged 
rp corners, it- 
separate metal 





aggregat 


Characteristics: 


A5 normally 
ntact Ratings: 
12 and 


) protect therm. ; 2 
Rg ] . against vel differential 0.006” 
. Plastic com be : 
permit ware. Vibration: 
4 mitted men 
ing design and vertical positions. Weight: 5 
iting more eff 


tection for ther 
(4) Elimine 
Expensive Fit 


rk City, 


erations, Form 
required cone 
reparation t 
ding, polishing 
smooth finish monoc} p 
a lochromatic 

g all this mait omatic 
or other work - ai] : : 

, ad por illumination: 
y work 18 si rmittir 
liveries to be € is more sensitive 
equired.—Ty- HS a result, eye strain 
ochester, N. } 


use where climatic conditions cause fail- 
of ordinary types of equipment. Oper- 











Contact Arrange- 


s: S-p.s-t., A3 normally closed, double 
open, 
Non-inductive, 50 
24 volts d.c. 
rating Pressure: 11%4 to 3% Ibs. Plunger: 


double break. 
amps. 
and 110 volts a.c. 


to 0.012”. Over- 


bvel: 0.050” to 0.070” at maximum pres- 
10 G for either horizontal 


oz. Dimen- 


“p 148” x 148” X 138”.—The Allied Con- 
DI Co., 2 Hast End Ave. (at 79th St.), New 


lonochromatic Inspection Light 


Human eye being a .ncn-achromatic lens, 
able to focus polychromatice light perfect- 
illumination 
ual acuity, Visual advantages of sodium 


intensifies 


monochromatic nature 
& sharp focus ; yellow color to which 
than to other colors. 


is lessened, vision is 

































FREQUENCY METE 
NS VOLTS) 















































60 
CYCLES 


JAMES G. BIDOLE CO. 
MAOE IN 
PHILADELPHIA, U.S.A. 
TYPE MF-11 




































This Miniature Frahm Vibrating-Reed Fre- 
quency Meter (shown actual size above) is an 
indicating instrument without moving system 
or pointer. The operating principle and the 
method of indication are based on resonant 
vibration of accurately tuned steel reeds. These 
instruments are easy to read, ruggedly con- 
structed, surprisingly accurate over long 
periods of time and are unaffected by wave 
form or by ordinary changes in voltage and 
temperature. Available in various ranges of 
power frequencies from 15 to 500 cycles per 
second; in fact, the same instrument can have 
more than one range. 






















“Frahm” Switchboard Frequency Meter—9" 
Diameter Case. Made with one or two rows of 
31 reeds each, for indicating power frequen- 
cies, also for measuring frequency of harmonic 
ringer circuits in telephone work. 











“Frahm” Portable type Frequency Meter. 
Mounted in polished walnut case 9%4'’ x 814" 
x 44%" overall, with carrying handle. Wide 
range, such as 22.5 to 90 cycles per second. 
Arranged for various potentials from 50 to 


300 volts. 
















Write for illustrated Bulletin 1695-1 describing 
all types shown. 


James G. Biddle Co. 


nas ance street Clectrical and Acientific Instruments PHILADELPHIA, PA. 
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improved, and less intens 
required. For instance, 100 
sodium vapor illuminati: give 

|}equal to 500 foot-candles illumins 


a & age « / * 
|from the entire spectrum, while prod 

Ig “Simi ] p 0 e ] g |}less objectionable glare. Ney ret 
| matic light unit employs sodium yan, 


hence requires no filters, | 
Only Mobile units offer program controlled or man- discloses minute objects, cra: 
‘ — al . ‘ that are invisible under ordi: 
ually set flight-similitude conditions. These units provide @ | ilar advantages are obtained 
completely coordinated altitude-temperature curves to 
a maximum of 80,000 feet altitude at a temperature 
minimum of —100° F. 
Reheat and humidity testing is standard also in these 
Mobile units, up to + 160° F with fully controlled 
humidity conditions according to your requirements. 
Our production time has recently been cut by almost 
40°. We invite your inquiry. 


iminat 





Bian 


| inspection. Other uses: creating inter 
ence bands in checking surfaces by me 
| of optical flats; identification of Z axis 
concentric ring pattern and observation 
twinning in quartz crystals; analysis of , 
| ganic compounds where readings of py 
tion of polarized light are used; mj 
| photography, etc. New units are made 
| several different types, depending upon g 
| plication for which intended. Illustrati 
above shows “Universal Bench Model,” y 
| flector of which can be swung into varig 
positions in order to direct illumination 4 
| desired—upward or downward, over a wij 
field or a narrow field.—Geo. W. Gates 
Co., Franklin Square, Long Island, N. Y. 


Multi-element Chronograph 


New “Metron Type 4” Multi-element 2 
| cording Timer is a chronograph for recon 
ing the duration and sequence of time inte 
| vals, Two models are available—“Type 44 
for operation from a 6-volt d-c. battery wif 
a self-contained 60-cycle tuning fork pow 
|supply; and “Type 4B” for operation frm 
| 110-volt 60-cycle a-c. supply. New chron 
|graph uses an electrically sensitive recor 
ing paper so that a clearly visible record 
immediately available without processing 
} any kind. Record paper is 2” wide. A com 

i : Teast: EE) | plete record consists of eight traces 
eS ee a en | two outside traces for timing purposes, th 
. six inside traces for recording purpose 





May we work with you? 


MOBILE REFRIGERATION 


NEW YORK 20, N. Y. 





SALT SPRAY 
Corrosion Test Equipment 


For testing—Electroplated or coated metals | ' : 
at 95 deg. Fah. in ——s Army, Miike eechin stniieh ata euiies 0.00 
Navy and Aeronautical specifications, as 1/60 of a second apart. By laying a strait 
outlined in Bulletin AN-QOQ-S-91-5 dated edge across the record, the exact star 
Dec. 1938. Also for controlled tempera- and stopping times of the various traces 
tures from 65° to 130° Fah. Test- be determined. For continuously | onitors 


: . . * urposes, for example, when monitoring 

ing Cabinets lined throughout with amounts eaten tan * power distributia 

rubber. Made in 4 sizes. system, motor and tuning fork are kept! 

“Write for NEW Literature operation at all times but paper not s 
and particulars.”’ into motion until first circuit brea! 


INDUSTRIAL FILTER Design of the record drive syste! 
that recording starts approximatel 

& PUMP MFG. co. after circuit breaker opens. For | 
3017 WEST CARROLL AVENUE use, paper is set into motion bei 


CHICAGO, ILLINOIS interval to be recorded starts, 
there is no delay in recording. Ty! 
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of power distribution 


ntens¢ 3 m J ; 
e, 100 fou eS g at various points the | 
nination o» ‘nde ne eed of traveling objects, 
ndles Vi ‘f es and relays, timing of 
rum ‘cally chanically controlled proc- | 

bes r= ts and for general-purpose | 
are. New Mone a field use for measuring time 
YS sodium yar ted ne from 1/60 sec. up to 12 
ters, | ~ } , Instrument Co., 432 Lin- 
IS, crac Pip — Pony 


Tr ordir 
tained 


\i 


MICrogog 


hermostatic Flow Switch 
_Thermostatic Flow Switch, 
~egistal welding and other applica- 
detects lack of proper cooling water ; 
bts of 100-watt transformer having 


' 





Parachuting from stratosphere 








~~ | . ey yt ~ altitudes of over 30,000 feet and 

deating. Sm — I M4 - sub-zero temperatures often as 

, mubtaces na é | | 7 . low as minus 92° F., the pilot 
Y meq s r tr drops earthward at an amazingly 


ication of 7 ‘ . oa : 
pe ove ' : rapid rate to lower altitudes and 

tals ; analysis of ; re ‘ higher temperatures. 

e readings of rn 
are used; mi 
units are made 

depending upon a 
tended. Illustra 

| Bench Model,” ,qgge-turn secondary short-circuited through 

Swung into ‘Biece of high-resistance stainless-steel 

ng through which coolant flows. A nor- 

nward, over a ¥i ly-closed two-pole thermostatic switch 

—Geo. W. Gate Mupsed. It is available in either a 1 one- 

mg Island, N. y |ersallon or 3 one and one-half-gallons 

epegeaeesines minute size in both a 25- or 50/60- 

. e 220/440-volt rating. Other voltage 

hronograph ngs are available by supplying an auto- 

psformer. Furnished with spring mount- 
to insure against excessive tightening 
switch elements, Electro-Thermostatic 
» Switch is available with or without 
losing steel cabinet. All parts are easily 

pssible for replacements. Mounting space 
ired is approx. 7” wide by 9” high by 

pply. New chronmlceP- Dept. 7-N-20, Westinghouse Elec. 

Y sensitive recor fifo. Co., Hast Pittsburgh, Pa. MODEL RTC-1H 

ly visible record Temp. Range: —55° C. to 

thout processir “i +70° C. Humidity Range: 

2” wide, A \ 0 ambient to 140° C.; ambi- 

eight traces, tqmmunition Counter and Gun ent te 95% relative. Usable 


cation eaeed Malfunction Signal Interior: 25.9 cu. ft. 

ew Ammunition Rounds Counter tells 

rator of an aircraft machine gun or 

non how many rounds of ammunition he There are other ‘‘fast drops”’, 

remaining and whether his weapon is just as dramatic. For in- 
stance, the exceptionally 
quick pull-down in temper- 
ature, distinctive to Amcoil 
Testing Chambers. Their 
fast rate of temperature 
change means more tests per 
hour and more tests per dollar. As one user so aptly put it, “she goes 
up and down like an elevator”. 

Have you the problem of simulating conditions of the upper alti- 

tudes and observing their effect upon the behavior of your instruments 


{ 





rect illumination ; 


~ Multi-element p 
10graph for re 

uence of time inta 
ailable—“Type 4; 
It d-c. battery wi 
tuning fork pow 
for operation fr 


is 


_ ae ae , prior to their use? In addition to temperature test chambers with 
cae ot a either mechanical or dry ice refrigeration, Amcoil units are available 
Sake shia a ga ok for humidity testing and altitude testing. Ask an Amcoil Engineer 
ier | pO to help you by recommending the correct equipment for wartime 
hen, figned to be mounted on any instrument pre-testing of your instruments. 


wer el and in any desired position. It occu- 
fork are kept i so little space (see photo) that four 
paper tecting four guns or cannon) may be 
it breaker opens unted in’a space 3144” square and a 
syste! ue? In a space 54”x7”. A knob in center 
imately 4 cydq™ Tal is used to set pointer for exact 
For 1 atormeeber of rounds of ammunition with so CAN COILS to. 


ion before ich the gun has been provided. As gun | nvirneesip hneboanel trian ih 
tarts, and thi fred, pointer travels towards zero, show- | 25-27 LEXINGTON STREET - NEWARK,.N. J. 
ng. Tyt p empty only when last round has been | Ae RPE @ 
‘ 4187 


* 
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fired. Recessed in center 
small pilot light, electric: 
as to blink with each s} 
jams, light will not work 

reduced from  overheatin: 
speed of flickering light 

warning to gunner. A fluor 
around the last 20% of th: 
serves to warn gunner that 
is running low. Pointer’s n 

sions are pale green fluoresc; 
black b: Giusoand temote 
mounted on gun or cannon 
the bolt stud with each 

electrically connected to the 


Until the Light Shines Again rng cg 


mechanism. (These value 

short intervals of time.) An 
prevents mechanism fron 
regardless of voltage or accel ratior a 
Counter has been tested in make; ae 
tories through the equivalent 
1,000,000 rounds with “practically » 
cation of wear.”—National " 
ucts, Los Angeles, Calif, 


WE MUST KEEP ON MAKING THERMOMETERS FOR 
UNCLE SAM AND FOR VICTORY 








These thermometers must be made to the same high stand- 
ards for which Palmer Thermometers are famous because 
only GOOD thermometers will help to win the war more 
speedily. 


Machin 


Precision Tri-square 


Of one-piece solid construction 
“Jansson Master Tri-Square” is saiq ; 
suited to extreme precision measy; 
wherever 90° angles are involved. Hej 


In the meanwhile, REMEMBER Palmer Quality means: 
|—Easy-reading "Red-Reading-Mercury" 
2—Guaranteed permanent accuracy 
3—Constructed for long life. 


(Catalog sent on request) 


THE PALMER COMPANY, 


Mfrs. 
INDUSTRIAL, LABORATORY, DIAL & RECORDING THERMOMETERS 


2511 Norwood Ave., Cincinnati, Norwood, O.—Canadian Plant: King & George Sts., Toronto 





ZEISS 
HEADBAND 


limits of 0.00002” on the base and verti 
side, this tri-square is available in ¢ 
sizes: (1) 6” in height with a base 1” wi 
. | ? ” - (2 a se ith a bf 
Use of both eyes reveals true depth of | sap -* iA ) - ye mega Respond 
: : a~ ‘74 . PieSqualt 
details. Magnification of 2%x. Free ground, hardened, and lapped from 


Leaves hands free 








working distance, 8” to 10”, permitting 
unhindered use of hands. By just lifting 
your head, your eyes are free for any 
other activity. Eyeglasses may be worn 
while using. Highest optical quality. 
Black Tenite plastic—practically un- 
breakable. 


ZEISS Aplanatic 
Folding Magnifiers 


In bakelite mounts. 

Wide field, high lu- 

minosity and excel- 

lent definition for 

close-up examina- 

tion. Two types: A 

6-power magnifier consisting of an aplanatic lens 

system . . . A 9-power magnifier which has the 6- 
power system and a 
3-power lens. Both 
may be used singly 
as 6x or 3x magni- 
fier or in combina- 
tion, resulting in a 
9-power magnifica- 
tion 


Write for literature 
CARL ZEISS, Inc., Dept. HN-49-6 
485 FIFTH AVE., New York 
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SCALES, GAUGES, 
CALCULATORS, 
ee DIALS, ETC. 








@ Impervious to moisture, grease, 
oils, acids, alkalis. 

@ Printing guaranteed not to wash 
or rub off. 

@ Non-inflammable, 
plastic. 

@ Printed and laminated vinylite and 
cellulose acetate. 


SAMPLES AND ESTIMATES GLADLY SUPPLIED ON REQUEST 
WRITE DEPARTMENT N. i 


THE HOPP PRESS, INC. 


PRINTING FABRICATING FORMING 


460 W. 34th STREET, N. Y. C. 


ESTABLISHFO 1893 


non-corrosive 


steel ; 
for easy visual gaging; 


has a knife edge on the 
is provided with 


vertical si 


inset hard fibre serrated grip to pre\ 


heat transfer 
handling. Final 
are performed in 


and to prevent slipping 
manufacturing operati 
temperature-control 


room.—Jansson Gage Co., 19204 Glenda 


Detroit, Mich, 





Chilling Unit for Product Testif 


“Model 
chilling unit 
sub-zero 


New 
industrial 
range of 


maximum capacity of —70° F. 


D-70 Deepfreeze” 2-sta 
provides a Wi 
temperatures; has 


und remov 











nour at that temperature. 
her consists of a double-wall 
which entirely surrounds walls 


ympartment. Cylinder I. D. is 
- 20”, Unit has over 24 ft.2 of 


ng surface and a capacity of 
verall height 37”, length 67”, 


© pointers . : 8 Tay mperature control is adjusta- 
: é ey eae = wr spheric temperature to —70°. 
rS Numerals ana, sail ened expansion valve is elec- 
escent paint... cite controlled. Dehydrator is charged 
Mote operating Mey, ailica jel. Unit employs 2-stage com- 


innon, is ac sesion a single-stage refrigeration prin- 
be.—De ece Div., Motor Products 


>e91 Davis Street, North Chicago, Iil. 


 Pecatage Timer | Ship when ready! 


New Percentage Timer automatically 
ntrols the percentage of time at which 
vy ac. circuit can periodically be closed 
. 1 out of a definite length of a time 














equivalent of 
“practically », 
tonal Machine p 


open¢ 


7" 
rl-square 
construction, , 
Ware” is said ; 
cision measure 
re involved, He 


rele: is said to be particularly applicable 

here one function bears a definite time 

blation in percentage or operation of a 

pond function such as to regulate any 70U can expedite delivery of 
hput to electrically operated furnaces, y : Ki ONDA J 
ens or heaters; controlling the propor- your AIR EXPRESS packages and 


onate flow of chemicals for boiler feed help avoid congestion of vital war 
ater treatment, etc. It has a self-starting shipments by shipping when ready, 


nchronous motor which drives a cam-op- z ’ 
ated switch mechanism through an en- as early in the day as pe ssible. 

josed gear train. Percentage of operating lL: 2 ian! " 2 26 
me is a function of the motor-driven cam fhis will help us get your ship- 
relation to a similar stationary but ad- ments on the “‘earliest plane out so 
stable cam fixed to a calibrated dial. they will be delivered sooner than 
imers are available for 7 different time “¢ a ‘ 

anges from 30 seconds to 60 minutes total if you waited until end of day when 

ycle. S-p.s-t. contact is rated at 10 amp. airline traffic is at its peak. 

t 115 volt or 56 amp. Entire timer is en- 

losed in a dust-tight molded Bakelite case And to cut costs— AIR EXPRESS 

or flush mounting 3%” diameter and packages should be packed com- 
9/32” over-all length. It also can be fur- tly but ly-—t btain best 

ished with various types of surface mount- poe y - capac y pe ae 

ng steel connection boxes.—The R. W. ratio of size to weight. 

ramer Company, Inc., Centerbrook, Conn. 


» base and verti 
available in t 
rith a base 1” ¥ 
height with a b 
ng. Tri-square ’ * 
lapped from al ‘ 
n the vertical g . 
prove wi Gage-block Case Air Express Speeds War Program 
rip to prev 
revent slipping New case for “Doall’” Gage Blocks, only aia " : 
Ecting sexi aa kieie ah. seeveniionsl tee TODAY, AIR EXPRESS not only serves the home front but is also 
perature-control™age block case, holds the 81 precision working hand in hand with the Army and Navy to supply our 
19204 Glendmlocks in full view of user additi “no f % , 
9204 s in full view of user. In addition, fighting fronts throughout the world. 
locks are arranged for easier removal and o o 
Selanes lection. Each block is placed at a slight TOMORROW, Air ExPREss will girdle the globe in international 


ngle in case, so ths i . , 
Se ee Mee, eae peacetime commerce . . . to bring all foreign markets to the door- 


oduct Testif™®*" top of each block can readily be seen . 2 i 
step of American business. 


Gers there FIRST 


Phone RAILWAY EXPRESS AGENCY, AIR EXPRESS DIVISION 
Representing the AIRLINES of the United States 





epfreeze” 2-st 
provides a Wi 
eratures; has 
° F. and remov 





WRITE for our quick-reference handbook on ‘“‘How to Ship by air EXPRESS 
During Wartime.” Dept. PR-1, Railway Express Agency, 230 Park Avenue, N.Y.C. 
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PERMANENT 
MAGNETS 


Eh: + than Electro- 
ge Magnets for 


ann ..« Units 


With many years of experience in 
this branch of electronics, we can 


bring to your problems two services: 


|... help in designing the best 
type of permanent magnet 
for your particular instru- 


ment or equipment. 


2... manufacturing facilities 
with modern skilled crafts- 


men, 


In this connection, we suggest you 
study the merits of ALNICO and 
NIPERMAG, two superior permanent 


magnet metals. 


CINAUDAGRAPH 


CORPORATION 


STAMFORD, CONNECTICUT 
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RIMOUNT builds a 

complete line of accu- 
rate high quality instru- 
ments including: Well 
Type, U-tube, Sliding 
Scale U-tube, Absolute 
Pressure, Periscope, In- 
clined, Interchangeable 
Scale and Service Type 
Manometers; Tank Level 
Gauges; Indicating Flow 
Meters. Suppliers to 
leading manufacturers. 
Write for prices and 
data. 


SEND FOR CATALOG 


Ret 


408 S. PLYMOUTH COURT CHICAGO, ILL. 


OE IE UE I Ee RE RE a aT 
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STOKES High 
Vacuum GAUGES 


For Quick, Accurate Measurements 
. . in Laboratory or Plant 


Maintain the efhciency of your vacuum 
apparatus, pumps, etc. Check vacuum pres- 
sures in processing operations. Obtain ac- 
curate quantitative readings in your lab- 
oratory work. 

With Stokes High Vacuum Gauges 
readings are obtainable in only a few sec- 
onds, in rapid succession, without the use 
of reference vacuums, assisting gauges, 
batteries or electrical connections . .. as 
easily as reading an ordinary thermometer. 

Two models, calibrated for use within 
the micron and .5 mm. ranges. Portable 
or permanent mounting. Light weight. 
Rugged. Write for Bulletin 42-G with 
complete description, prices, etc. 


F. J. STOKES MACHINE CO. 
6008 TABOR ROAD, Olney P.0., PHILADELPHIA, PA. 











at normal viewing angle. } 




















































































for each block in case is oe sosph 
sponding to size marking 0; ‘k ats lake | 
kiln-dried solid walnut, pro; ean - g 
insure against acidity from wooa Bese: ‘ 
highly polished surfaces a , altectiy 
Dimensions 11” x 414” x ov. hig ’ 

be stored in drawer of a " alate bk: 

box. Convenience of handling } ens bel 

of dropping on floor and dan iging ity 
surfaces of blocks. All standard sets ~ 
“Doall” Gage Blocks will be supplica , 

new case, although conventional fiat ty 

box may still be obtained.—Sava,, Tool Od 


123—14th Ave., Minneapolis, Minn 


Multi-deck Switch 


New multiple deck switch for line vol 
age selection for transmitters productg 
control test boards, or other electrical j, 
strument or pyrometer service, is said ¢ 
offer a large number of contacts in sma 





Fig. 1 
duce 
space. It can be furnished with one to sigfffis th 
decks with a maximum of 23 contacts and—msavir 


off position per deck making possible up t@gto ju 
138 contacts with a six-deck unit. Switciifperio 
will handle a current capacity up to 25 a Wea 
peres. Single-deck type can be _ furnished@ifClaw 
with either square or round type bases, bug Chic 
where more than 8 contacts are needed t 
round type is furnished. Bases, 3’ 





Fig. 2 


are of fabric-base Bakelite. Contacts 
turned of pure silver rod. Lugs and othe 





metal parts of either brass or steel are si 
ver-plated for rust-resisting. A selector 
knob or handwheel is furnished if desired 
as is also an engraved numbered switch 
plate.—Electric Service Products, 1322 50 


Grand Ave., Los Angeles, Calif. 


Furnace Atmosphere Analyzer 
New “Furnace Atmosphere  Indicat ; 
employs thermal conductivity method f L 
analysis described by Palmer and Weaver 





in Technological Paper No. 249 of Nations i 
Bureau of Standards. Its use, it is claimed spe 
makes possible setting up an easily-followet on 
standard for practically all furnace oper stey 
tions. Ideal atmosphere for a given oper reg 
tion can be determined and subsequently '™® on 
produced for any similar operation by er ve 
justment of furnace’s air-fuel ratio to 8" Hy a 
the same indicator reading. Indicator }s : “ar 
continuous operation during entiré eating hee 
cycle, enabling operator to detect any @., 












of consequence which may 








fl rag, a reason of variations in the 

ror a Importance of this point is 

m ¥ pe oo city and mixed gases vary 
of " tin time, as do atmospheres pro- 
2” . 
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L be supplied 

nti l fis at typ 
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tters, productiq 
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Said { 
ontacts in Sma 
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A further claim 
fuel 


generators. 
furnace 


duced in some 
with 











one to sig—gis that, on many operations, 
23 contacts anffsaving made possible is more than enough 
; Possible up t@fto justify cost of instrument “over a short 
‘k unit rite period.” —Developed and manufactured by 
y up to 254 Weaver Mfg. Co., Springfield, Ill., sold by 
1 be furnished@if#Claud S. Gordon Co., 8000 S. Wallace St., 
type bases | Chicago, Ill. 


J 





Adjustable-speed Controller 
New “Mot-O-Trol” is an 
justable-speed controller for application on 
industrial drives, such as machine tool feeds, 
winding reels, and fabricating 









electronic ad- 


conveyors, 








A nalyzer 


e Indicat 


th 





10d 





me 





and Weay 

) of Nati and converting machinery. It is said to pro- 
t is claimedgm Vide close speed regulation over a 20 to 1 
sily-followed speed range for d-c. motors operating from 
rnace opera-fm *" a-c. source. Features are said to include 
given oper stepless speed control, automatic close speed 
sequently reg "@8ulation over wide load fluctuations, full 
ation by torque at extremely low speeds, smooth 
-atio to give Stepless acceleration and deceleration and 
Jicator is ing 2¥mamic braking. At present, a standard 
tire ating drive” (as this control system is termed 
act oa it replaces belt drives, m-g. sets, 

ete. ) 


available for ratings up to 1 hp. for 











To Suit Space or Visibility 

High Accuracy 
Sensitive 
Durable 













Perpendicular 
pindle 
Indicators 





CUNIVERSAL) 
Test 

















EVERYTHING YOU NEED 
in DIAL INDICATORS 
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Super-Sensitive 
' . Indicators 














For further information, send for Catolog 


FEDERAL PRODUCTS CORP. 
1144 Eddy Street, Providence, R. I. 

















* FEDERA|! 


PRECISION MEASURING 


* * * * * 
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220-volt 
larger 
hoursepower rating can be designed to suit 


110- 
drives 


or 
of 


single-phase operation on 
60-cycle supply. Special 


application requirements, New 
system has four parts: (1) power trans- 
former for separate mounting, (2) Mot-O- 
Trol cabinet with thyratron tubes and cur- 
rent limiting and speed regulating control, 
(3) control station with potential divider 
to vary the voltage supplied to the arma- 
ture and field circuits and with start and 
stop push buttons, and (4) shunt-wound 
d-c. motor. The standard Mot-O-Trol is de- 
signed to automatically regulate a preset 
motor speed so as to maintain essentially 
constant speed regardless of load. The d-c. 
voltage output of the main rectifier tubes 
is controlled by small tubes to compensate 
for speed changes, For a speed range of 10 
to 1, with torque varying from no load to 
full load, speed will not vary more than 4% 
from a preset value. Maximum variation 
for the 20 to 1 speed range is within 8%. 
Control is arranged so that motor is always 
started at full field regardless of speed set- 
ting. If speed is set above base speed, with 
weakened field, speed control does not be- 


particular 


come effective and field is not weakened 
until motor reaches base _ speed. Fast, 
smooth acceleration is said to be automat- 





ically obtained through special current- 
limiting device built as part of standard 
unit. This current-limiting device alse 


works from a small auxiliary control tubs 
that in turn controls firing of main rectifier 
tubes. Thus, voltage output of rectifier will 
be such that a preset current limit will 
not be exceeded. For general applications, 
current-limiting device may be set over a 
wide range up to 200% of rated full-load 
motor current, so that accelerating charac- 
teristics may be varied to suit load condi- 
tions. If unusually high starting currents 
are required, rectifier tubes must be care- 
fully chosen for their peak ampere rating, 
even though running load conditions do not 
exceed average ampere tube rating. Motor 
is quickly stopped with a dynamic braking 
resistor that is not in the motor circuit dur- 
ing running conditions. Amount of braking 
resistance is adjustable. Vibration difficulties 
sometimes encountered with adjustable- 
speed drives have been minimized, as the 
d-c. motor is only rotating part. No sepa- 
rate line starter or field rheostat re- 
quired. Electronic control may be mounted 
in its own cabinet or installed directly on 
or in driven machine.—Dep’t 7-N-20, West- 
inghouse Elec. € Mfg. Co., East Pittsburgh, 
Penna. 


is 


1943—I/ nstruments—Page 385 


June 



















































































* Quietly, modestly, quite unannounced, 
Clarostat Series 37 controls have for 
many months past been coming 
through with the new Stabilized Ele- 
ment. We wanted this outstanding 
development to prove its worth out in 
the field, by users, in corroboration of 
our own critical tests. 

Results have spoken for themselves. 
Users have promptly spotted something 
radically better in non-wire potentio- 
meters and rheostats. Remarkably ac- 
curate resistance values first and last; 
extreme immunity to humidity, tem- 
perature and other climatic conditions; 
minimized wear and noise; smoother 
rotation—these features have been 
widely noticed in connection with the 
new Clarostat Stabilized Element— 
stabilized by heat-treatment, chemical- 
treatment, lubrication-treatment, for 
truly outstanding performance. 


Consult us... 





CLAROSTAT MFG. CO., Inc. - 285-7 N. Gt St., Brooklyn, WN. ¥. 


Page 386—Instruments—Vol. 16 





Fixture for Testing Plywood 
Panels in Shear 


To obtain data on shearing stresses of 
plywood, new fixture provides means for 
subjecting a small panel to uniform shear- 
ing stress—insofar as it does not buckle. 
Some research workers think that this pro- 
vides a particularly good means for esti- 
mating by tests the seriousness of the pres- 





1 haere al 


ence of certain defects that may be present 
in the plywood. It is a comparatively new 
method of general investigation of plywood 
and seems likely to yield a considerable 
amount of good information regarding how 
plywood of various constructions acts in 
shear. It requires little special training for 
workers to make accurate tests of plywood 
in shear by using this fixture. A template 
supplied with the fixture makes it a simple 
matter to prepare plywood testing samples. 
Because of simplicity in preparation of 
sample, assembly of parts, and in making 
test, new method can be used readily and 
repeatedly at low cost. In order to adapt 
fixture to available equipment, bearing 
blocks are designed to permit testing a 
specimen under diagonal loads either in ten- 
sion or in compression.—Streeter-Amet Co., 
4101 N. Ravenswood, Chicago, IIl, 


Relay and Switch Test Units 


New “Type FT Fiexitest” cases for panel 
mounting combine a relay and knife blade 
test switches in the same unit, with maxi- 
mum flexibility in maintenance and testing. 








Standard relay elements are mounted on a 
removable unit chassis. Test connections can 


| be made either by clip leads or test plug. 


Test switches are of high-capacity self- 


aligning knife blade construction with mov- 
| able blade and hinge jaw mounted on a 


molded block rigidly fastened to case. Each 
circuit can be identified by cards on switch 
handle ; a red handle identifies the trip cir- 
cuit. Three sizes are available. All have a 
metal cover with a transparent window for 
visual inspection of elements and observa- 














HARDNESS 


TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO. 
SCOPE has done it for the 


past 35 years. 


The Shore Instrument 
& Mfg. Co., Inc. 


9025 Van Wyck Ave., Jamaica, N. Y. 





In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 
tively inexpensive, 


Illustrated 
bulletins 
free. 











Interval Timers 





Process Timers 





Signal Timers 





Time Switches 

















Relays 





Write 





AUTOMATIC 
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MANUFACTURING CO. 
MANKATO, MINNESOTA 























IESS 
iG... 


) MENTAL 
SCLERO. 


> it for the 


neral use for 
fication pur- 
Ss. Simple, 
f. Compara. 
inexpensive, 


ustrated 
‘lletins 
free. 


maica, N. Y, 














aUBIGON PORTABLE 
ecisid’ POTENTIOMETER 


— 


} 
H 






jlable in a number of double-range 
nbinations, such as 1 volt and .1 volt, 
) MV and 10 MV, also in pH ranges. 
aranteed accuracy .1%. An outstand- 
value. 

Described in Bulletin 270 which also 
cribes Rubicon High Precision Type B 
boratory Potentiometer. 

We also make galvanometers, colorim- 
, permeameters, Wheatstone and 
vin Bridges, resistance standards, coil 
ers, acronographs, 







scriptive bulletins available on request. 


UBICON COMPANY 


Electrical Instrument Makers 


dge Ave. at 35th St., Philadelphia, Pa. 








Small Electric 


Motors 
FOR ANY APPLICATION 








Because of Their 
Dependability 

@ Hundreds of SpeedWay Motors 
are in use on U. S. Warships. 


bit’’ in PT Boats, Military Air- 


ment, 
If you need small motors sub- 
mit your problem to SpeedWay. 


1/3 h.p. Windings for A.C., 
D.C., and Universal current. 


needs of the Nation’s industry. 


Send specifications or re- 
quirements for recommen- 
dations and quotations. 


DWAY MANUFACTURING CO. 
S. 52nd Ave. Cicero, Illinois 





~~ 


SpeedWay products ‘‘do their | 


craft and other vital war equip- | 


Power ranges from 1/3000 to | 


Wide range of gearing for | 
almost any speed and torque. | 
35 years of experience in adapt- | 
ing SpeedWay Motors to the | 



















































YOU CAN DEPEND 
ON A HATHAWAY 
OSCILLOGRAPH... 


for the correct answer! 












Hathaway Oscillographs meet exacting requirements in the most critical 
measurements of rapidly changing quantities—such as electrical and mechan- 
ical transcients, stress, acceleration, velocity, impact, etc. 







They offer you features of the most advanced engineering: e Quick-change 
internal transmissions with 15 record speeds with 120 to 1 range. ¢ Record 
speed is governor controlled to .5% constancy. ¢ Time co-ordinate lines under 
tuning fork control. ¢ Simultaneous viewing screen. ® Galvanometers avail- 
able for wide range of sensitivity and natural frequency characteristics; 
sensitivities to 50 millimeters per milliampere, frequencies to 10,000 cycles. 
¢ Several automatic features augment convenience and efficiency. 


WRITE FOR SPECIAL BULLETINS ... 


THE HATHAWAY INSTRUMENT COMPANY. 


1315 SO. CLARKSON ST. DENVER, COLORADO 













applicable to your own problems. 






(MUuetit INSTRUMENTS 






















Performing vital services in 


ma 


plants everywhere 


TRU-VAC 


VACUUM GAUGES 


(Pirani Type) 


Oe 





ma 


Shown above is meter box of our model 6 gauge used by many of America’s 
Foremost Manufacturers. Orders now being accepted for early delivery. 


CONTINENTAL ELECTRIC COMPANY 
Chica GENEVA, ILL. New York, Ofte 


go Office 
903 Merchandise Mart 265 W. 14th St. 


m 
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AMTHOR Dead Weight 
Pressure Gauge TESTER 





Modern design and construction puts 
this rugged precision instrument in 
a grade above the ordinary dead- 
weight testers. 


Made in eight ranges, to 3000 Ibs. 
maximum, 


We guarantee 1/10 of 1 percent ac- 
curacy in each range. 


The Type 452 is designed for sim- 
plicity and compactness. It incorpo- 
rates the newest refinements and 
improvements. Adapters and tools 
are supplied, as well as either car- 
rying case or protecting cover. 


Immediate and intelligent at- 
tention will be given to your 
inquiries on all industrial 
speed measurement problems. 
Drop us a line today. 


Amthor Testing Instrument Co., Inc. 
49a Van Sinderen Ave. Brooklyn, N. Y. 














PHOTOVOLT 
ELECTRONIC TIMER 


An adjustable timing relay operating 
without clockwork or motor. 


® High speed timing, from 149 sec. up. 
@ Immediate automatic resetting 
@ Push button and remote control 





Any number of standard units can be 
combined for 
Sequence Timing and Recycling 
in continuous operation. 
For 
Production and Process Control 
Welding, Printing, Signaling 
Laboratory Use and Life Tests 


Write for literature 


PHOTOVOLT CORP. 


95 Madison Ave. New York City 
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tion of relay targets.—Dept. 7-N-20, West- 
inghouse Elec. € Mfg. Co., East Pittsburgh, 
Pa, 


Shear-hardness Tester 


New “Shear-Hardness Attachment’ for 
“Taber Abraser”’ (Instruments, Sept. 1937, 
page 227; July 1939, page 172; May 1940, 
page 123; March 1941, page 64; June 1942, 
page 230) permits measuring toughness 
quality of surface finishes and their ability 


to resist digs, scrapes and similar abuse 
from actual service not considered normal 
wear. A weight slides along a calibrated 
beam until it is finally located in the posi- 
tion where correct load permits tool point 
to cut a greove in surface finish without 
digging through to base plate. Several 


grooves are made in the surface and the 
most representative one is selected to meas- 
ure to the nearest thousandth of an inch. 
A special Taber micrometer is furnished to 
make this measurement, Shear-hardness of 
specimen is calculated by taking reading 
from calibrated beam at forward edge of 
adjustable weight which together with width 
of groove determines the result by a mathe- 
matical formula. A 4” square sample is 
sufficient. Apart from this new function, 
“Taber Abraser” evaluates resistance of 
surface finishes to rubbing abrasion: wear- 
ing action by “Calibrase” wheels on speci- 
mem clamped to revolving turn-table is 
measured in terms of “wear cycles’ which 
are automatically totaled on built-in coun- 
ter.—The Taber Instrument Corp., North 
Tonawanda, N, Y. 


Dynamotors 


Supplementing maker’s “Super Genemo- 
tors” and “Heavy-duty Genemotors,” there 
is announced a complete line of single, 
double, and triple output “‘Dynamotors’”’. 
These multi-dynamotors eliminate the con- 
ventional two dynamotors in all two-way 
transmitter and receiver installations, by 
combining both machines in one unit. This, 
of course, reduces weight considerably and 
also reduces cost and possibility of trouble. 
—Carter Motor Co., 1605 Milwaukee Ave., 
Chicago, Ill. 














Philadelphia 
Merc-to- Mere 


m 


Thermo - Regulatory * 
Feature 


Mercury to Mere 

Contacts : Increased 

Contact Capac; 

Sensitivity re 
0.1 F. Exceptionally Long 
Life and Stability ; No 
Arcing : No Oxidation: 
Temperature Lag Re. 
duced : Temperature 
Ranges adjustable t, 
700°F. 

* 
Philadelphia Merc-to-Mer 
Temperature Controls and 
Mercury Plunger Relays 


The Philadelphia Thermometer Ge, 
Sixth & Cayuga Sts. “i Philadelphia: 
WRITE FOR CATALOGUE 
No. 104. 


Oldest Thermometer Manufacturer 
in Philadel phia 











REMINGTON ARMS CO. 


CHRONOSCOPE 


Accurate Within 1% 
Between 


1 & 200 Milliseconds 


Inquiries Invited 


Dynamometers, wettmeters, milliam- 
meters and voltmeters. Also ultr- 
sensitive meters both for A.C. & 
D.C., fluxmeters, electrostatic volt: 
meters from full scale 120 volts to 
over 20,000 volts, thermocouples, 
earth current meters, cable testers, 
etc. 


Special Apparatus Built to Order 


RAWSON ELECTRICA 
INSTRUMENT COMP 
110 Petter St. Cambridge, Mau, 


Branch: 15 East 26th St., New Yerk City 


Representative: E. N. Webber 
1313 West Randolph St., Chicago tt. 
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0 - M ere - mechan completes his check, and | 
eg ulators 


ship moves out on the runway. A 
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hining faces on the instru- 


re of SI , 
Int panel Say, “We're ready!’ 
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eptionally | = 

Stability : Ny | eT 

No Oxidation: | EES ; ) 

wre Lag Re. | \ Te FOR PERMANENT MOUNTING 
.Smperatunll: nbing, gliding, zooming—these Es 3 

djustable te ial “heat” and “‘see” the things E 4 = 














: pilot’s got to know. Mixture. Gen- HE New Connelly Manometer, 













° ptor. Radio. RPM. They must have | jibe | model 3400—built for extra heavy 

t Mere-to-Man e pilot's confidence. The instruments ees FL duty—can be depended upon for ac- 

i. and st be right. ae curacy and long life under all condi- 
cer Relays E 3 tions. 

. [ ' It is made with large bore, clear glass 

a ; tubes — 34” in diameter — for easier 

' : reading even at a distance. Supplied 


}TALOGUE 
' with a scale graduated either in inches 


and tenths or in metric measure. It is 
gland packed, with drain plugs at the 
bottom and is fitted for 1%” pipe con- 
nections. Made for use with either 
water or special anti-freeze solution. 


Manufacturer 


lphia 








FeTELHeerperergrir rrr rrp ey qraypat 
see IND 


ae Cr) wre ae ie 


ey are right, thanks to the ability 

American manufacturers to produce | 
ectrical indicating instruments of 
eat accuracy. Regardless of tempera- 
re, altitude, or attitude, they are 
pes” and “ears” on which the pilot 
ay rely. Producing instruments of 
is kind is a job of which we're proud. 








ARMS 60, 


SCOPE 


Connelly Model 3400 Manometers are 
carried in stock in five sizes. In addi- 
tion to these stock sizes, larger or inter- 
mediate sizes can be supplied if de- 
sired. 










Write today for bulletin giving 
further details and prices. 


CONNELLY 


IRON SPONGE & 


GOVERNOR CO. 


CHICACO. ILL. —ELIZABETH NJ 


hin 1% ey 




























n | 
seconds 
ited ; 2 
cmd willie , a “ VARIOUS NEW MODELS 
“Also ultre- oe Test Insulation the Modern Way AND RANGES 
for AC She U0, with a MODEL B-5 
‘ostatic volt- 
120 volts to 
moo MEGOHMER 
able testers, 
It to Order NEW BATTERY-VIBRATOR TYPE 
No more tiresome cranking of a hand-driven 


TRICE 
capi Company, Dayton, Ohio. 
ridge, Mas. 


Nebber 
hicago, tll. 







Manufacturers of Electrical Indicating 
struments, Electrical and Navigational 
Instruments for Aircraft. 


No matter how many bonds 
you've bought—BUY MORE! 


generator . . . Entirely self-contained, steady 
test potential of 500 volts DC, available at the 
touch of a switch. Direct reading in insulation 
resistance. 





27 PARK PLACE 





HERMAN H. STICHT CO., INC. 


NEW YORK, N.Y. 








WRITE FOR BULLETIN No. 430 
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EDITORIAL—Conceluded from page 329 “The welcome mat awaits the inventor, Never befor 


“ . : _ history has the time been so ripe for new invent; 
Let us take, for example, just one new industry, elec ; * e tions, ¥ 

tronics. .. . The amplification of minute forces by means of se ag — * ry wn my on our inventors, whet 
electronic tubes offers endless possibilities for the develop- ee ae Same ri of their home or in the million dal 
ment of new and useful devices in the post-war years. Tele- ng song to — h post-war ong out of our facto 
vision is in its infancy. . . . Landing fields for planes will : ~~ we you can help in preparing for 
be equipped with the Radar and incoming pilots advised of aantheall a ing ieel eres _ se oamangag yourself... . Theij 
their exact location. The day may come when passenger ° pa eg sie gente a fallacy... . 
planes will be equipped with the Radar to avoid collisions |, ytd abe ’ “ig rec puta = appear on the » 
with other planes or mountains... . a ae te me ate rote ag Heo Sore none People 

“I mention these examples of electronic developments to os CH Wil img 
illustrate the possibilities for tremendous post-war business living more comfortable and more complete. 
in the production of new devices of this character. You have probably never thought about it, but yoy q 

“When the war ends, we will have thousands of plants 4° Some inventing yourself if you try. 
which have been producing to the maximum to turn out the “And as you go through life, may I urge that you take 
necessary war materials and we will have many hundreds of __ interest in politics, for in a democracy such as ours, we yl -11 
new plants built during the war to supply our Armed have good government or poor government dependent oy damp), | 
Forces with the planes, guns, tanks, ships and other equip- interest which our citizens take in government. 
ment. The Defense Plant Corporation, for which I have “And now a suggestion from a man who has been thro 
served as regional consultant in this area, has furnished the mill. Today as never before, our industries are seck 
the money to build and equip 1500 new plants. How can we men and women with executive ability. Do not hesitate 
best utilize all these new plants after the war? 


assume responsibility, when you are given the opportun; 

“First of all a study should be made now, not when the Some people shy away from responsibility for fear of m 
war ends, as to peace-time articles which can be best made ing « mistake. Better assume responsibility, even thoy 
in these plants and we must start now, not when Hitler has 


you may occasionally make a mistake, for it is those y 
surrendered, to develop new devices which the people of this are willing to assume authority and responsibility, who q 











great nation will need when peace reigns again. 


in demand as leaders.” 


Instrument Societies 


NEWARK 

The regular monthly meeting of the So- 
ciety for Measurement and Control of New 
Jersey was held Tuesday evening, June first, 
at the Public Service Terminal Restaurant, 
Newark, New Jersey. In spite of gasoline 
rationing and inclement weather, the attend- 
ance was by far the largest of the year, 
definitely showing the increased interest 
in instrument control of industrial processes. 

Mr. J. B. McMahon, Control Engineer, 
Republic Flow Meters Company, was the 
speaker of the evening. The subject covered 
a comparison of automatic control require- 
ments in boiler plants and in the process 
industry. He pointed out the industrial con- 
trol applications for which boiler control 
equipment could be suitably adapted. He 
covered details of construction and the basic 
principle of balanced forces underlying this 
type of equipment. 

The discussion which followed dwelt with 
the application of control instruments to 
process work and interested everyone. 

NORTHERN INDIANA 

On Tuesday evening, June 2nd, the North- 
ern Indiana Society of Measurement and 
Control was organized by nearly forty-five 


City, Society and Secretary 


instrument men in the Calumet Region. 

The organization meeting was preceded 
by a dinner, after which the following offi- 
cers were elected: Eugene Bainbridge, Pres- 
ident; George E. Fischer, Vice President ; 
Charles H. Bailey, Recording Sec’y; Lester 
Johnson, Treas.; Ray W. Schreiner, Corre- 
sponding Sec’y, 4 Waltham Street, Calumet 
City, Illinois. 

The guest speaker for the evening was 
Vv. H. Hiermeier of the Brown Instrument 
Company who also has most of the mem- 
bers in an Automatic Control class under 
the Purdue University War Training Pro- 
gram. The subject was “Post War Applica- 
tion of Industrial Electronic Instruments.” 

One unusual point about the members is 
that they are all actually instrument me- 
chanics and will likely restrict their active 
membership to that classification. The sec- 
ond is that all but four of the charter mem- 
bers subscribe to Instruments. 

Several committees have already been 
selected. No definite date is fixed as yet for 
the next regular meeting, but it is planned 
to hold regular meetings each month. 

Most of the men forming this new organi- 
zation have attended the Chicago Society 


Date Place 


for Measurement and Control but find & 
ing these times of longer hours and 
rationing, that it is practically impossij 
to attend those meetings in Chicago. 


ra soli 


PHILADELPHIA 

It surely was a hot night in Philadelph 

temperature 86°, humidity 74, and p 
spiration flowed freely. Attendance fell 
accordingly but, for the benefit of those th 
missed the meeting, we want to state th 
it was one of the most interesting. 

Mr. Packard, Manager of Field Enginee 
ing of Struthers Dunn, Inc., was the speaka 
and his subject was “The Relay as an | 
strument Auxiliary,” which dealt with tj 
design and operation, and application ¢ 
various types of relays. Mr. Packard a 
had slides showing fundamental circuits, et 


Illustrations ranged from the tiny sens 
tive, to the high-voltage or frequency typ 


and those that must operate under sevef 
vibration or shock, such as encountered | 


electrical apparatus aboard battleships 

The auxiliary relay has come a long w 
in the past few years, and with electro 
derivations moving along at the war pa 
we can expect further refinements. 


Subject 





Georgia Society for 
Measurement & Control 
Baltimore Industrial In- 
strumentation Society 
Chicago Society for 
Measurement & Control 
Hartford Society for 
Measurement & Control 
New Jersey Society for 
Measurement & Control 
New York Society for 
Measurement & Control 
Northern Indiana Soc. 
Measurement & Control 
Philadelphia Society 

for Instrumentation 
American Society for 
Measurement & Control 


Atlanta, Ga. 


Bivd., Chicago 


Ave..N Y 


Stephen J. Zelle, 
& Mfg. Co., Hartford, 


R, F. Robey, 409 Orange Ave., 
Cranford, N. J. 


R. K. Farnham, 545 Fifth 
Cc 


R. W. Schreiner, 
Calumet City, Ill. 
George Hammer, 
Bldg., Phila., Pa. 
L. M. Susany, c/o Carnegie In- 
stitute, 4400 Forbes St., Pgh. 


D. D. Beach, P.O. Box 4569, 


Fred Pullen, Bethlehem Steel 
Co., Sparrows Point, Md. 


Carl Hope, 2626 W. 3ist 


Whitney Chain 

Conn. 

Oct. 5(©) Public Service Ter- 
minal Restaurant 
Churchill's Termi- 
nal Restaurant 


June 29‘) 
4 Waltham St., 
June 16") 


712 Otis Engineer's Club 


Application of Null 
Principle 
Machines, Men and 


eters 


Rotameters and 
Their Secrets 


C. B,. Moore, | 
Products Co., P 
R. J. Kryter, Vice-pres 
Esterline-Angus \ 


Kermit Fischer, P* 
Fischer & Port 





‘)Meeting at 7:30, no dinner 


(B)Dinner at 6°30. meeting at 8 


‘©)Dinner at 7. meeting at 8. ‘™ Meeting at 8. no dinner. 
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anutacturers’ 
New Literature 


this department we report ALL pieces of new literature pertaining to Instrumentation, 
ve from the manufacturers. To assist in the War Effort we urge readers to request ONLY 
‘ce bulletins which will be of value to them. Use the coupon on this page. 
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K-170 
7A 


Insulation Testers. Bulletin 
: -e> ¥ 


4 pages covers the first 
nstruments of American man- 
These instruments are housed 
Rakelite cases. James G. Biddle 


ie) 












ries are seeki 1211 Arch St., Philadelphia, Pa. 
not hesitate MMx-171 Ground Glass Spherical Joints. 
the Opportunimplletin 42-SJ, 8%” X11”, 2, pages lists 





( gives prices on various sizes. Greiner 
assblowing Laboratory, 255 W. Santa 
rbara, Los Angeles, Calif. 


K.172 Capacitors. Catalog V-1, 84%” 
11”, 4 pages lists standardized capac- 
cs for civilian radio replacement 
- Solar Capacitor Sales Corp., 
nne, N. J. 





‘or fear of m 
ty, even thoy 
it is those y 
sibility, who af 














.-173 Automatic Control. Bulletin 118, 
"yx 11”, 4 pages illustrates and fully 
ribes the hydraulic jet pipe principle 
automatic control. This folder clari- 
the principle, the advantages, and 
functions of the jet pipe and is of 
erest to engineers coping with intri- 
e and critical control problems. As- 
mia Regulator Co., 1603 S, Michigan 
e, Chicago, Ill 
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‘-174 Inspection Laboratory. Folder, 
x12”, 4 pages fully describes the 
err Limited Budget Inspection Lab- 
tory. Fourteen types of measuring in- 
uments, tools, gages and optical in- 
bction devices are briefly described in 
bp folder. George Scherr Co., 128 Lafay- 
e St.. New York, N. Y. 


‘-175 Eleetro- Chemograph. Bulletin 
94(1), 7%” X 10%”, 16 pages, pic- 
es the latest improvements in the 
ctro-Chemograph dropping-mercury- 
ctrode equipment. Principal new fea- 
es are: (1) The capacity of the mer- 
y reservoir is considerably increased, 
0 (2) a pressure-adjusting bulb is 
fed. Object of these changes is to fa- 
tate the holding of a uniform level of 
rcury, so that it is comparatively easy 



































































1 application @ ~2imtain the dropping rate within 
i Packard sired limits. The electrode holder has 
r. Fac ard aio been re-designed for greater con- 
ntal circuits, ef™MMience of the user. Leeds & Northrup 





, 4934 Stenton Ave., Philadelphia, Pa. 


‘-176 Telemetering. Industry Data 
pet 39, 844” xX 11”, 12 pages, describes 
Metameter Telemetering installations 
battleships bd by the Washington Gas Light Com- 
F ; ly, Dallas Gas Company, Arkansas 
ome a long wiaisiana Gas Company, Portland Gas & 
i with electroumxke Company, Zenith Gas Company, 
t the war pam Citizens Gas & Coke Utility as ex- 
ante ples of how, many gas companies are 
. ng the Metameter System of Teleme- 
Ing in controlling and keeping close 
ck on distribution pressures. Bristol 
, Waterbury, Conn. 


1 the tiny sen 
frequency typd 
ite under sevef 
3 encountered 


‘-177 Temperature & Pressure Indi- 
Ing & Recording Controllers. Catalog 
1, 8%” x 11”, 42 pages, illustrates and 
cribes many models. Features are il- 
rated as well as a large number of 
val installations, C. J. Tagliabue Mfg. 
Park & Nostrand Aves., Brooklyn, 


178 Ohmite News. The April issue 
a very interesting biography of Ni- 
a Tesla. Ohmite Mfg. Co., 4835 Flour- 
St. Chicago, Tl. 


Aoore 
Co., 





ryter, Vice-pres 
-Angus Ux ry Bulletin DL 
‘vob, 81446” K 11”, 8 pages, describes a 
stant potential battery charger for 
phone service. It is a dry disk rec- 

with a control circuit which main- 
N§ &@ substantially constant d-c. volt- 
output at any load, in the presence 
i changes in a-c. input voltage. 
cS oe Co., 190 Willow St., Wal- 


‘-179 Battery Charger. 


263B 


ischer, Pres., 
P Porte 





K-180 Radio Products. Catalog 500, 
84%” X11”, 20 pages, catalogs dials & 
knobs, condensers, coils, sockets, insula- 
tors, plate & grid grips, cabinets, shields, 
oscilloscopes, transformers, chokes, power 
supplies, amplifiers & modulators, trans- 
mitters and receivers. National Co., Mal- 
den, Mass. 


K-181 Insulation Testers, Tachometers 
& Rheostats. Bulletin 1720, 8%” x 11”, 
12 pages, briefly describes Biddle spe- 
cialties in industrial instruments and 
scientific apparatus. James G. Biddle Co., 
1211 Arch St., Philadelphia, Pa. 


K-182 Analysis of Noise. The April 
issue fo the General Radio Experimen- 
ter covers the analysis of noise as Part 
VI of The Noise Primer. It also contains 
an article “Methods of Obtaining Low 
Distortion at High Modulation Levels.” 
General Radio Co., 30 State St., Cam- 
bridge A, Mass. 


K-183 Low Temperature Refrigeration 
Requirements in War Production, Re- 
print from Refrigerating Engineering 
describes new methods in handling alu- 
minum alloy rivets, in the aging of met- 
als, in expansion fit assembly of ma- 
chined parts, and in testing aircraft in- 
struments. Servel Inc., Evansville, Ind. 


K-184 Precision Cleaning. Booklet, 8” 
xX 5%”, 8 pages, gives composite answers 
to a recent questionnaire on the use of 
precision cleaning machines and solu- 


tions. L&R Mfg. Co., 54 Clinton St., 
Newark, N. J. 

K-185 Crystal Orientation. Bulletin 
202, 8%” X 11”, 2 pages, offers an x-ray 


quartz analysis machine equipped with 
two goniometers. The use of two goni- 
ometers almost doubles the volume of 
erystals that can be handled by one an- 
alysis machine, Machines already in use 





TO PREVENT WASTE 
AND AID WAR WORK 


(1) Request only the literature 
that will aid you. (2) Paste the 
coupon on a government postal 
card addressed to Instruments, 
taking care to make all four 
edges stick. 
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I also desire further information concerning the following products advertised in 


this issue (Write page number and name of company)..... 
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can have their usefulness increased by 
replacement of the natura! face orienta- 
tion table with a goniometer designed 
for use on the left side of the machine. 
Philips Metalix Corporation, 419 Fourth 
Ave., New York, N. Y 


K-186 Industrial Radiography 
Radium. Manual, 6” x 9”, 80 
designed for beginners in the field of 
industrial radiography with radium—a 
thoroughly tested and approved method 
of non-destructive inspection, Canadian 
Research & Uranium Corp., 630 Fifth 

i ¢ 


with 
pages, is 


Ave., New York, N. 

K-187 21 Electric Gages to Aid Pro- 
duction. Leaflet GEA-3991, 8” k 10%", 8 
pages, describes the functions of the 21 
gages, and contains a chart showing 
schematic representations of electric 


gage circuit applications. Included among 
the gages described and illustrated are 
thickness, magnetic, Electrolimit, pres- 
sure, strain, and eccentricity gages. Gen- 
eral Electric Co., Schenectady, N. Y 


K-188 Humidity Test Chamber. Folder, 
8%” x 11”. RTC 1-H embodies as an in- 
tegral part, equipment for mechanical 
refrigeration and electric heating which 
afford an unusually fast rate of tempera- 
ture and humidity change. Its tempera- 
ture range is —55° C. to +70° C. (-67° F. 
to +160° F.). Other features include the 
use of a two-stage Freon condensing 
unit and special refrigeration accessory 
developments that make possible ex- 
tremely flexible operation at various 
loads and temperatures. American Coils 
Co., 25 Lexington St., Newark, N. J. 


K-189 Time Delay Relays. Bulletin 
800, 8%” XK 11”, 4 pages, describes a syn- 
chronous motor driven time delay relay, 
which provides an adjustable or fixed 
time delay between the closing of a con- 
trol circuit and subsequent closing or 
opening of a load circuit. R. W. Cramer 
Co., Inc., Centerbrook, Conn. 


K-190 Measuring & Control Instru- 
ments. Bulletin Z 6200, 8%” x 11”, 16 
pages, is a new issue of the condensed 
catalog, and gives current prices and 
short descriptions of all Wheelco instru- 
ments. The bulletin refers to other bul- 
letins issued to cover particular instru- 
ments. Wheelco Instruments Co., Harri- 
son & Peoria Sts., Chicago, III. 

K-191 Precision Timers for Time Study. 
Leaflet, 4” Kk 8%”, 6 pages, illustrates 
three stop watches: a 1/10th second with 
10 minute register, a 1/5th second with 
30 minute register and a 1/100th minute 
timer, with 30 minute register. All 
watches use continuous running move- 
ment. The leaflet states that these timers 
are seeing service on every front and 
with combat needs being cared for, El- 
gin is now able to supply these watches 


to industry. Elgin National Watch Co., 
Elgin, Il. 
K-192 Flow Rate Meter. Bulletin 101, 


8%” X 11”, 2 pages, announces the Rota- 
Sight, a new flow rate meter for pro- 
tection against low flow or excess flow. 
Fischer & Porter Co., Hatboro, Pa. 


K-193 Burrell Technical Announcer. 
The spring’ number of this house organ 
has a brief article on Butadiene rubber. 
Burrell Technical Supply Co., 1936 Fifth 
Ave., Pittsburgh, Pa. 


K-194 Automatic Starter for Internal 
Combustion Engines. Bulletin, 8%” x 
11”, 8 pages, describes the Autotrol de- 


Instruments, 1117 Wolfendale St., Pittsburgh, Pa. 
Please have the following catalogs, etc., reviewed in this issue sent to me. 


(JUNE 1943) 


I also desire further information concerning the following new products described in 
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signed for automatic engine starting and 
control, for emergency standby and re- 
mote controlled generator sets; for auto- 
matic operation of engine - powered 
equipment. It is said to make engines as 
adaptable to control as electric motors 
Pacific Enterprise Products Co., 2833 E. 
llth St., Los Angeles, Calif. 


K-195 Temperature Instruments for the 
Steam Plant. Catalog N-33-163, 36 pages, 
describes Micromax temperature record- 
ers for use with thermocouples or with 
Thermohm resistance thermometer bulbs. 
Applications to temperature measure- 
ment of steam, feedwater and cooling 
water, and to fuel, combustion air and 
flue gas, are described in detail. Leeds 
& Northrup Co., 4934 Stenton Ave., Phila- 
delphia, Pa. 


K-196 Dial Indicator. Folder, 8%” X 
11”, 4 pages, describes the new “Test- 
master’—an indicator furnished in two 
models, Models One and Two; the former 
being graduated in .001” and the latter 
in .0001”. Both indicators have the same 
size dial and the new ratchet index point 
which locks in place and will not come 
out unless taken out. Federal Products 
Corp., 1144 Eddy St., Providence, R. I 


K-197 Split Core Current Transformer. 
Folder, 8%” X 11”, 4 pages, describes an 
improved split core transformer for me- 
tering circuits difficult or impractical to 
open. R. B. Annes Co., Indianapolis, Ind 


K-198 Stepeocks. Bulletin 42-S, 8%” 

11”, 4 pages, catalogs a number of 
glass stopcocks. These stopceocks are of 
hollow construction, which reduces weight 
appreciably, facilitating apparatus con- 
struction and manipulation of stopcocks. 
Greiner Glassblowing Labortory, 255 W. 
Santa Barbara, Los Angeles, Calif. 


K-199 Wire- Wound Potentiometers, 
Kheostats, Flexible Resistors. Loose-leaf 
folder, 8%” X 11”, 42 pages, contains a 
number of bulletins: Bulletins 1A &3 
Wire Wound Potentiometers & Rheo- 
stats; 2 A—Constant Impedance Controls; 
5 A—Wire Wound Fibre-glass Flexible 
Resistors; 6 —Metallclad Wire Wound 
tesistors; 7A—Wire-Wound Tube Type 
Resistors; 8 A—Ballast Resistors; 9— 
Wire-Wound Molded Resistors; 12—Com- 
position-element Midget Potentiometers 
& Rheostats; 14—Power Resistor Decade 
Box. Clarostat Mfg. Co., Inc., 281 North 
6th St., Brooklyn, N. Y. 

K-200 Pen-Oscil-Lite. Leaflet, 5%” xX 
8%”, 8 pages, describes a useful little 
instrument no larger than a fountain 
pen which can be used for circuit trac- 
ing, locating breaks in concealed wiring 
and miany other tests. General Test- 
Equipme nt Co., 38 Argyle Parkway, Buf- 
falo, N. ‘ 


K-201 Cathode-Ray Oscilloscope. The 
March issue of C-D Capacitor contains 
Part 6 of a series on this subject cover- 
ing: “Lissajous’ Figures and Receiver 
Alignment.” Cornell- Dubilier Electric 
Corp., Hamilton Blvd., South Plainfield, 
N. 


K-202 Operating Variables Charted by 
Electrical Recorders, Reprint from Chem- 
ical & Metallurgical Engineering gives 
some interesting information on several 
typical uses for recording ammeters and 
voltmeters on process equipment for 
controlling variables that are difficult to 
measure by a direct means. Bristol Co., 
Waterbury, Conn. 


K-203 Voltage Stabilizers. Bulletin DL 
48-71 L, 8%” xk 11”, 4 pages, describes a 
voltage regulator which holds its output 
voltage within limits of +%%. Raytheon 
Mfg. Co., 190 Willow St., W altham, Mass. 


K-204 Dynamic Balancing Machine. 
Leaflet, 8%” x 11”, 2 pages, describes 
the Dynograph, which employs a beam 
of light to “couple” to the rotating work 
being balance and a cathode ray oscillo- 
scope to show both the amount and po- 
sition of unbalance. R. B. Annis Co., 1101 
N. Delaware St., Indianapolis, Ind. 


K-205 Vacuum Pump. Bulletin 10, 8% 
xX 11”, 4 pages, describes new ethos. 
type vacuum pumps, designed for pro- 
duction and laboratory applications. Bul- 
letin covers construction features and 
gives a table of specifications for each 
model. American Automatic Typewriter 
Co., 614 N. Carpenter St., Chicago, Il. 
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RESEARCH ENGINEER, 
with training in electrical engi- 
neering and physics—wanted for 
West Coast employment by es- 
sential war industry. Should have 
had experience in the develop- 
ment or research on electrical 
devices with a major industry. 
Some design and aircraft expe- 
rience desirable. The applicant 
reports direct to the Chief Engi- 
neer. Box 80, Instruments Pub- 
lishing Company, 1117 Wolfen- 
dale St., Pittsburgh, Pa. 








INSTRUMENT 
REPAIR MAN 


Nine years watchmaking ex 
perience, also two yeats 
Chemical Engineering. Age 
32. Draft exempt, desires 1 
do instrument work in Pitts 
burgh vicinity. Box 81, Im 
struments, 1117 Wolfendale 
Street, Pittsburgh. 














